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NOTES FOR THE MONTH 

The Practical Education of Women for Rur^;! Life is the 
subject of a report,* just issued, of a Sub-Committee of the 
Inter-Departmental Committee of the 
Education ol Ministry of Agriculture and Fisheries and 
Women for the Board of Education. In the report. 

Rural Life the general findings of which are now 

under consideration by the Departments, 
the Sub-Committee points out that, owing to concentration on 
the education of men and youths, such provision as exists 
for women has been made in somewhat haphazard and sub¬ 
sidiary fashion. It is claimed that, through her hold on the 
present and the rising generation, the woman can do much to 
promote or retard agricultural development. In particular, 
the absence of facilities for instruction in rural domestic 
economy is regarded as a serious deficiency. 

Recommendations relating to the practical education of 
adult women include the provision of more itinerant instruction 
in dairying, poultry-keeping and horticulture, of instruction 
at residential farm institutes, and at an Institute of Rural 
Domestic Economy. The addition to the Ministry’s grant 
list of a college for women, capable of providing training in 
agriculture, is also suggested. 

The report recommends that steps should also be taken as 
far as possible to increase the employment of women on 
county educational staffs, and to improve the representation 
of women on educational bodies. 

The outstanding feature of the report is, perhaps, the very 
thorough and careful examination given to the question of 
educating for rural life the girls who leave school at 14 years 
of age. The absence of further educational facilities for girls 
at this period is considered to constitute a grave defect. It 
is suggested, therefore, that organized courses (on the lines 

♦ “ The Practical Education of Women for Rural Life,** being the 
Report of a Sub-Committee of the Inter-departmental Committee of 
the Ministry of Agriculture and Fisheries and the Board of Education. 
Published by H.M. Stationely Office, Adastral House, Kingsway, 
London^ W,0.2. Price, 6d. net; post free, 7d, 
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of the day courses for fanners’ daughters in Derbyshire), 
giving combined instruction in agricultural, domestic and 
general subjects, should be provided by county authorities ; 
that corresponding residential courses should be arranged at 
Farm Institutes and at Secondary Schools in counties not 
possessing Farm Institutes ; and that additional scholarships 
should be provided to enable suitable girls to take advantage 
of such instruction. 

The final section of the report deals with the education of 
still younger girls in Country, Elementary, and Secondary 
Schools. It is pointed out that, while, in general, the curri¬ 
culum is satisfactory, the instruction is not always sufficiently 
related to environment, with the result that girls are not 
interested enough in their surroundings. As compared with 
the town girl, the country girl is handicapped by the excessive 
range of age dealt with by one teacher. It is computed that 
69 per cent, of girls in rural schools are eligible for instruction 
in housecraft and are not receiving it. It is further considered 
that gardening for girls requires considerable development. 

It is recommended that further encouragement should be 
given to teachers to attend courses in rural science, economics, 
and housecraft, and that, in appointments to headships of 
rural central schools, preference should be given to teachers 
with country experience, 

4( ♦ iK 

In consequence of the public interest aroused by the 
experiments of Dr. S. VoronofF, of the Collfege de France, as 
applied to live stock, the Ministry of 
Dr. Voronoff’s Agriculture and Fisheries and the Board of 
Experiments on the Agriculture for Scotland arranged for a 
Improvement of delegation to visit Algeria for the purpose 
Live Stock of examining Dr. VoronoflF’s experimental 
animals and records. Dr. F. H. A. Marshall 
and Dr. A. Walton, of Cambridge, and Dr. F. A. E. Crew and 
Mr. William C. Miller, of Edinburgh, were good enough to 
imdertake this task on behalf of the two departments. They 
visited Algeria, last November, in the company of delegates 
from Argentina, France, Italy, Spain and Czecho-Slovakia, 
witnessed the VoronofiE method of gland-grafting as applied 
to live stock, and examined a number of animals which had 
been subjected to this technique, which is described in detail 
in an appendix to their report.* Dr. VoronoflF claims two 

♦ Report on Dr. Serge VoronofPs Experiments on the Improvement 
of Live Stock, published by H.M. Statipnery Office, 1928, price net. 
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advantages from his experiments, namely: (1) that old male 
animals may be rejuvenated and their period of usefulness as 
sires extended, and (2) that the growth and development of 
immature male animals may be so stimulated as to produce 
an improved breed which can transmit these characters to 
the offspring. 

The conclusions of the British delegates are summarized 
below :— 

The claim of Dr. Voronoff to effect rejuvenation of the 
aged and decrepit male by his technique is possibly justified, 
but the evidence is not based on critical experiments. Data 
on the duration of the graft and its eff(5ct upon the animal 
are at present insufficient to warrant an estimate of the 
economic value. It is an open question whether this method 
can become of any considerable importance in Great Britain, 
where alternative methods of extending the usefulness of 
valuable sires are available. 

Dr. Voronoff’s claim to increase the body weight and wool 
clip of rams by operating on immature animals is supported 
by the figures submitted and by the sheep shown to the 
delegalite, but the conditions under which the experiments 
have been conducted, the inadequacy of the data submitted, 
and the methods of presentation of the data, exclude any 
possibility of forming a critical opinion. The direct economic 
advantages of the operation are negligible. 

The delegates recommend that the technique of Dr. Voronoff 
should be put to further and more critical test in this country, 
under conditions where scientific control can be exercised. 
It is understood that arrangements are already in hand for 
conducting such tests. 


Marketing reform is a question that is engaging the atten¬ 
tion of farmers^ England and Wales at the present time. 

Consignments in bulk of agricultural 
Agricoltuial produce, graded and packed to recognized 
Produce (Grading standards, are regularly received on the 
and Harking)^ English markets from overseas. Exporters 
BiU || of such produce to this country have 
been compelled by the necessity, in many 
cases, of securing a market, and encouraged by the opportunity 
for control of quality and presentation afforded, where produce 

A 2 
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has to be assembled at a few ports, to improve their marketing 
methods. The British farmer has had a ready market at his 
door, and although, in effect, he is himself an exporter when¬ 
ever he consigns his produce to a wholesaler, there is seldom 
any obvious bottle-neck where his produce can be easily 
bulked with the produce of other English farmers, and graded. 
A certain quantity of home-grown produce has always been 
graded before sale, but the grades used have been those of 
one individual and may have borne no relation to those 
used by others. 

Considerable importance attaches, therefore, to a Bill 
recently introduced by the Government in the House of 
Lords providing for the grading and marking of home-grown 
agricultural produce. The Bill seeks to secure that national 
grade standards may be prescribed by regulation and, also, 
a national mark, which may be used on graded produce, 
subject to certain conditions, or on packages of such produce. 
It is important to note that the Bill offers farmers an oppor¬ 
tunity to fight their competitors with their own weapons, 
namely, standardized methods, but that it remains entirely 
optional for a farmer whether he elects to take the opp^ipiii^ty. 
The passing of the Bill—^the first of ^Jdnd in this COTm^rf— 
will provide the opportunity. It will remain with the farmer 
to take it or not as he wishes. Already, the agricultural industry 
has prepared a scheme to reform the marketing of eggs; the 
Bill will make this scheme effective; also the scheme which 
the National Farmers’ Union and the Ministry of Agriculture, 
in collaboration, are working for fruit. 

With regard to eggs, in addition to^iving the Minister power 
to define weight and quality grades and to prescribe grade desig¬ 
nation marks, the Bill, as it now stands, will iq|ta|||MM^legal, 
after December 31 , 1928 , to sell or expose fo^HKliy egg 
which has been subjected to any process of preservation unless 
the egg is marked in a manner to be prescribed. The Bill 
also provides for the registration of any premises used by 
way of trade for the cold-storage or chemicj^^torage of eggs; 
and, if, and so long as, any Order-in-CoS&l made under 
Section II of the Merchandise Marks Act, 1926 , is in force 
prohibiting the sale or the exposure for sale in the United 
Kmgdom of any imported eggs unless they bear indication of 
origin, makes it illegal to store eggs in any premises registered 
for the cold storage or chemical storage of eggs unless the 
eggs and any covering in which they are contained h^ve be^n 
marked in a manner to be prescribed, 
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Copies of the Bill can be obtained from His Majesty’s 
Stationery Office, price 3d., and any who have not yet seen 

the scheme of egg marketing reform can obtain a copy free 

on application to the Ministry. 

He ♦ ♦ Hi ♦ 

In the course of its Inquiry, the Royal Commission on 
Mining Subsidence found, in the low-lying area to the east 
of Doncaster, that the apprehended 
Mining Operations consequences of surface subsidence due 

and Floods: to underground coal workings were 

Commission on the exceptional and serious, and that the 

Doncaster Area problems presented called for separate 
consideration. A special commission was 
therefore appointed to inquire into conditions in this area 
with regard to :— 

(1) The effect of the working of minerals on the existing system of 
land drainage. 

(2) The efficiency of the existing system of land drainage quite 
apart from the effect thereon of the working of minerals. 

(3) The best method of reconciling and co-ordinating such interests 
as mineral working, agriculture, building, inland navigation 

transport generally, in the development of the area ; and 

(4) jSny related matter; and to make recommendations on them. 

More than three-quarters of the area dealt with by the 
Commissioners lies below the 25 ft. contour. It includes the 
Hatfield Chase, the marsh lands of which were drained by 
Sir Conielius Vermuyden, the Dutch engineer, who also 
carried out the vast Ouse drainage scheme in the 17th century. 
As a result of the flood prevention works of Vermuyden and 
his successors, the geography of the district has been entirely 
changed: rivers have been diverted, and a complicated 
system of artificial carrier and other drains, carefully graded 
in relation to land levels, now controls the waters falling on, 
or running through, the area. It will be readily appreciated, 
therefore, that any variation in the level of the land due to 
mining subsidence would have a very serious effect on the 
whole of the district, unless remedial works were executed. 

The Special Commission, which has just issued its Report, 
examined 23 witnesses, who represented, within the area, the 
County and District Councils, the Drainage Authorities, the 
Navigation Authorities and the Land, Mineral and Colliery 
Proprietors. Technical evidence was also taken from geologists 
and mining engineers. 

The Commission visited the area, inspected the more 
important features of the drainage system, and viewed typical 
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subsided areas. Certain collieries, and remedial works in 
connexion therewith, were also inspected. 

The chief recommendation of the Commission is the establish¬ 
ment of a drainage court for the area, a plan which was 
favoured by a large majority of the witnesses. The area is 
defined, and the powers, composition and sources of revenue 
of the Court determined. 

It is recommended, inter aliay that the Court should have 
direct control over the main rivers, Don (which recently 
overflowed its banks and flooded the countryside) and Tome, 
and certain other carrier drains ; that it should exercise 
supervision over works required to remedy the consequences 
of subsidence, but that the works themselves should generally 
be carried out by the mines ; that the mines should be required 
to accumulate funds sufficient to provide for the maintenance 
of remedial works after the mines have ceased to operate; 
and that royalty owners should pay a share of the cost of 
remedial works. Recommendations are also made regarding 
the financing of works unconnected with, or only partially 
connected with, subsidence. 

The Commission is of opinion that numerous '^vhs of 
improvement are desirable on the existing drainage cminnels, 
but recommends that a decision regarding their execution 
should be postponed until after consideration by the Drainage 
Court. It considers that drainage due to subsidence can best 
be dealt with by the installation of pumping plants to lift 
the water out of subsided areas into higher levelled, carrier 
drains, and by the raising of river banks where necessary. 

After hearing evidence regarding inland navigation in the 
area, the Commission expressed the opinion that the 
construction of a new Ship Canal would not assist in the 
solution of the drainage problem. 

Copies of the Report (price 4s.) can be purchased through 
any bookseller, or direct from His Majesty's Stationery Office, 
Adastral House, Kingsway, London, W.C.2. ^ 

Pbbliminaky returns of the 1927 sugar beet crop in Englaiid 
and Wales are now available, and an approximate idea of the 
general results can be drawn. The acwage 
The 1927 returned on June 4, 1927, as under sugar 
Sugar Beet Crop beet showed the large increase of 96,752 
acres, compared with 1927, the figures 
being 125,814 acres in 1926 and 222,566 acres in 1927, On the 


1928.] 


The 1927 Sugab Beet Crop. 


7 


other hand, owing to the consistently unfavourable weather, 
the yield per acre, and, to a less extent, the sugar content and 
coefficient of purity of the roots, fell much below the average of 
previous years. The spell of cold and dry weather during 
sowing-time, which retarded germination and early growth, was 
followed by a dull, rainy summer and g^utumii which prevented 
the proper ripening of the crop. These conditions induced the 
production of small, fangy roots, made the work of harvesting 
more difficult, and increased the tare for dirt. On Januarj^ 15, 
1928, the English factories estimated their total receipts of 
topped and washed roots at 1,448,084 tons, which, on the 
basis of 222,666 acres, means an average yi^ld for the whole 
of England and Wales of about tons per acre, as compared 
with 8*6 tons in 1926, and an estimate of over 8 tons to the 
acre which the factories themselves made as recently as 
November 8, 1927. 

The sugar content is estimated to have averaged 16*13 per 
cent, as compared with 17*33 per cent, in 1926, and the 
average tare for dirt is put at 20 lb. per cwt., as against 15 lb. 
per cwt. in 1926. Many ol the factories complained of a shortage 
of beets, and also of losses through frosted and rotten beets 
which could not be worked. 

The low yield, sugar content and purity of the beets 
are, of course, reflected in the production of sugar, which is now 
regarded as unlikely to exceed 185,000 tons. This figure would 
give an average yield of commercial sugar of 1,862 lb. per acre 
as compared with 2,674 lb. in 1926. 

Four new factories (i.c. Allscott, Bardney, King's Lynn and 
Selby) commenced work during the last campaign. The 
Eynsham Experimental Factory has been enlarged to work the 
desiccation process on a commercial scale. 

I'he production of dried pulp is estimated to have been 
about 88,000 tons, and of wet pulp 18,000 tons; about 20,000 
tons of dried pulp were exported. 

While the past season has been the worst for sugar beet since 
the passing of the Subsidy Act, it should be remembered that 
most farm crops suffered very badly through the weather. 
The factories report a steady improvement in cultivation 
technique which justifies the belief that, with normal con¬ 
ditions, the much better yield and sugar content of the roots in 
1926 will not only be regained but exceeded in future seasons. 
The merits of the crop should certainly not be judged by new 
growers on the results of the 1927 season. 
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In the Report on the Marketing of Pigs in England and 
Wales (Economic Series No. 12), emphasis was directed to 
the fact that, while producers’ and 

The Pig Industry distributors’ organizations have done 
Oonncil much to strengthen the position of their 
respective branches of the pig industry, 
they have not collaborated to build up the industry as a 
whole. For this reason, it was suggested in the report that 
the Minister of Agriculture and Fisheries should appoint a 
Pig Industry Committee, representative of both producers 
and distributors, to act as a co-ordinating body with the 
object of extending the pig industry generally. This proposal 
met with general ^approval, and numerous resolutions pressing 
for the appointment of such a Committee reached the Ministry 
from responsible organizations. The Minister of Agriculture 
and Fisheries has, therefore, now appointed a Committee, 
entitled the Pig Industry Council, with the following terms of 
reference: “To consider the circumstances affecting pig 
production in England and Wales, with special reference to 
methods of marketing and to the requirements of the home 
market, and to make recommendations from time to time 
with the object of increasing the home production both of 
pork and bacon.” 

The Council consists partly of members nominated by the 
Minister, and partly of members nominated by the National 
Farmers’ Union, the Royal Agricultural Society of England, 
the National Federation of Meat Traders’ Associations, the 
Food Manufacturers’ Federation, the Pig Breed Societies, 
and the London Central Markets Association. 

The following are the members of the Comicil:— 

The Rt. Hon. Sir Alfred Mond, Bart., M.P. 

T. Baxter, Esq. 

David Black, Esq., J.P. 

J. F. Bodinnar, Esq. 

Lord Daresbury, C.V.O. 

Viscount Folkestone 

H. German, Esq. 

John H. Glover, Esq. 

Sir Frederick Keeble, C.B.E., D.Sc., F.R.S. 

H. Martin Lewis, Esq. 

A. E. Marsh, Esq., J.P. 

H. W. G. Millman, Esq. 

Leopold Paget, Esq. 

Capt. the Hon. Godfrey Phillimore 
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J. B. Pitohford, Esq. 

Colonel F. S. Kennedy Shaw, C.B.E. 

Theo. A. Stephens, Esq., and 

William Wright, Esq., J.P. 

The Minister has appointed the Rt. Hon. Sir Alfred Mond, 
Bart., M.P., to be the Chairman, and Charles Crowther, Esq., 
M.A., Ph.D., W. A. Stewart, Esq., M.A., B.Sc., and Professor 
T. B. Wood, C.B.E., F.R.S., to be Consultative Scientific 
Advisers to the Council. 

Mr. J. B. Baber, M.C., of the Ministry of Agriculture, has 
been appointed Secretary of the Council, and communications 
should be addressed to him at 10 Whitehall Place, London, 
S.W.l. 

3|c ak J|t 9(C He 

Speaking in his constituency at Ixworth, Bury St. 
Edmunds, on February 24, 1928, Mr. Guinness said that, 
in answer to Mr. Buxton in the House of 
The BUnister Commons, he had already made it plain 
on the that the Government were resolved to 
Agricultural maintain the Agricultural Wages Act. 

Situation The Conservative Party had been largely 
responsible for the form of that Act, 
and it was due to them that wages were fixed by the County 
Committees, and not, as the Sociahst Party had desired, by a 
central body sitting in London and ignorant of local conditions. 
Under the terms of the Act, no employer was allowed to pay 
less than the minimum rate as fixed by a County Committee 
on the ground that men were receiving an Old Age Pension 
after the age of 65. Employers were only authorized to pay 
less than the minimum rate in individual cases, under Section 
2 of the Act, where a man was so affected by any physical 
injury or mental deficiency, or any infirmity due to age, or to 
any other cause, as to be incapable of earning the minimum 
wage. The receipt of an Old Age Pension was not a considera¬ 
tion which the Wages Committee were empowered to take 
into account in giving these exemptions from the standard 
rates which it was their duty to fix. 

With the present bad agricultural prices, many farmers 
found it difficult to pay the minimum wage, although, in 
justice to them, he ought to say that they generally admitted 
that it was no higher than was necessary to afford a proper 
standard of life. It was not because of any lack of under¬ 
standing of the farmers^ difficulties that the Government 
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had decided that the system of compulsory regulation of wage 
rates in agriculture should be maintained. The public 
conscience demanded that this minimum standard should be 
ensured. Although they could not, therefore, reduce that 
part of the farmers’ costs which was represented by the 
compulsory wage, the Government were so much impressed 
by the difficulties which confronted employers that they were 
examining the possibility of still further lightening the 
burdens of local taxation. 


The proceedings instituted by the Ministry of Agriculture 
and Fisheries against Herbert John Charles Knight, Seed 
Merchant, of Bromley, Kent, for 
Clover Seed obtaining money by fraudulently 
Frauds describing New Zealand and Polish seed 
as genuine Kentish Wild White Clover, 
were terminated at the Kent Assizes held at Maidstone on 
February 20, when Mr. Justice Shearman sentenced Knight 
to twelve months’ imprisonment in the Second Division, and 
ordered him to pay the costs of the prosecution. For some 
time the Ministry had suspected that spurious stocks of seed, 
described as Kentish Wild White Clover, were being distributed 
in this country and in Scotland, but, owing to the difficulty in 
obtaining sufficient evidence, the Ministry had been unable 
to take action. In October last, however, the Ministry 
obtained conclusive evidence that a quantity of seed supplied 
by Knight to an Essex firm of seed merchants as genuine 
Old Pasture Kentish Wild White Clover was, in fact, of New 
Zealand origin. 

During the course of the investigations into this matter 
it was discovered that Knight had been systematically pur¬ 
chasing New Zealand and also Polish seed, and selling it at 
a very considerable profit as genuine Kentish Wild White 
Clover. As the evidence disclosed a serious system of 
fraudulent trading, charges were preferred under the Seeds 
Act, 1920, the Merchandise Marks Act, 1887, and the Larceny 
•Act, 1916. The proceedings before the Magistrates at 
Bromley occupied six days. Knight pleaded not guilty in 
respect of each charge, and was committed for trial to the 
Kent Assizes, where, however, he pleaded guilty, with the 
result noted above. 

The Judge, in passing sentence at the Assizes, described 
Knight’s transactions as a very impudent fraud. 
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On page 1080 of last month’s (March) issue of this Journal, 
a list was given of Marketing Demonstrations to be held by 
the Ministry at various agricultural 
Marketing shows during the coming summer. 

Demonstrations Included in the list was a demonstration 

at Agricultural of egg and poultry marketing to be given 
Shows, 1928 at the Leicestershire Show in June. In 
consequence, however, of a change in the 
date on which the Show will be held, the Ministry has been 
obliged to cancel the arrangements for this particular 
demonstration. 

4c sis lie He 4: 4: 

A Report on the Cambridgeshire County Council’s small 
holdings estate, which has recently been prepared by the 
County Land Agent, contains interesting* 
Small Holdings data as to the progress of the statutory 
in Cambridgeshire small holdings movement in that county. 

The majority of the Cambridgeshire hold¬ 
ings are small (the average area being less than 10 acres), and 
unequipped, but the county estate affords valuable evidence of 
what the little ” man can do. Probably, one of the best 
examples in the county of this kind of rural development is 
to be found at Soham, the largest parish in the county, where 
the small holdings movement has come down without a break 
from the manorial system. The County Council, who own 
over 2,000 acres in this neighbourhood, have taken an active 
part in maintaining and expanding this movement. Their 
largest property is situated on reclaimed land originally 
known as Soham Mere, which, in the eighteenth century, was 
one of the largest inland meres in the eastern counties. 

The Council’s estate ranks third in order of area in the 
whole of England and Wales. The following table shows the 
area of the Cambridgeshire estate at various dates, and illus¬ 
trates the Council’s progress :— 

1892 .. .. .. .. .. 32 acres 

1908 . 1,633 „ 

1914 . 10,652 

1919. 15,150 „ 

1926 . 19,388 „ • 

The total area of the Council’s estate at the picsimt time 
is just under 19,000 acres. Of this area, about 17,400 acres 
(or over 90 per cent, of the total area) are owned by the 
Council. 

The Council have over 2,000 individual small holding 
tenants ; in addition, they have let land to four Small Holdings 
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Associations, who, in tnm, have sublet to about 250 tenants. 
It is interesting to note that Cambridgeshire settled more 
small holders than any other county under the Act of 1908. 
Whilst a considerable number of the smallholders ate engaged 
in growing ordinary farm crops, the area devoted to sugar beet 
is increasing, and fruit and flowers are also being grown in 
certain areas. The stock kept consists mainly of cows and pigs. 
An increasing number of tenants go in for milk production, 
and endeavour to make use of a properly balanced ration. 
During the past two years, a competition for the best-managed 
and cultivated holdings in the county has been organized 
under the auspices of the National Farmers* Union, and it is 
satisfactory to be able to record that the Councirs tenants 
have carried off all the prizes awarded in the small holdings 
section. The County Land Agent states that much credit is 
due to the National Farmers* Union for initiating this very 
useful experiment. The Council themselves propose to con¬ 
tinue the competition in the current year, in accordance with 
a scheme prepared by the Small Holdings Committee. 


In this JoTJBNAL for January last, p. 890, appeared an 
article dealing with the Imperial Agricultural Research 
Conference, which was held in October 
Besearcih to and November, 1927. A full Report of 
HMp Fanners the Conference, containing conclusions of 
importance to agriculture in all parts of 
the Empire, has now been published.* The Conference, the 
first of its kind ever held in the history of the Empire, which 
met in London and toured Great Britain, was attended by 
delegates from home, from all the Dominions, and from 
practically all the Crown Colonies. It was organized jointly 
by the Mnistry and by the Empire Marketing Board. In a 
speech to the delegates, Lord Bledisloe observed that:— 

There has been no Conference of an Imperial character which 
has been more harmonious, more definite in its objectives, more 
constructive in its deliberations and decisions, or more calculated 
^ its results not only to contribute to the ever-growing solidarity 
of the Empire, but materially to affect its future proi^rity and 
happiness. 

The Empire*s agriculture is representative of a vast range 
of conditions and problems. It is practised in some of the 

* Report of the Im^rial Agricultural Research Conference. 
Published by H.M. Stationery Office, Adastral House, Eangsway, 
London, W.C. 2. Price Is. net; post free, Is. 5d. 
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hottest and the coldest, some of the wettest and the driest, 
and some of the most fertile as well as, apparently, some of 
the most barren parts of the world. As Lord Balfour has 
pointed out, there is no problem which affects any part of 
the world’s agriculture which does not also affect that of 
the British Empire. Some of the agriculture goes back to an 
unexampled historical past, and some of the newest and 
least-touched surfaces of the globe are represented. On one 
matter all are agreed—^that one means for the improvement 
of Empire agriculture is the conduct of research into the 
many and varied problems which confront the agricultural 
community in all the Empire’s territories. 

* ♦ ♦ He s|e He 

The Saskatchewan Overseas Live Stock Marketing 
Commission was appointed early last year by the Saskatchewan 
Agricultural Research Foundation, to 
Saskatchewan conduct an investigation into the market- 
Overseas ing of Canadian live stock in Great Britain, 
Live Stock and to study co-operative bacon factories 
Marketing in England, the Irish Free State, and 

Coinmission Denmark. In a synopsis of a Report, 

presented by the Commission to the 
Foundation, on the results of its investigation into European 
methods and conditions, it is stated that, throughout the 
tour, the Commission had constantly before it the co-operative 
movement, as related to the marketing of farm produce. The 
conclusion arrived at by the Commission is that the marketing 
of live stock through co-operative associations affords a means 
of providing a better service to the producer at the initial 
point of loading. ‘‘ Such a system,” the Report states, 
‘‘ would be a powerful factor in controlling undue speculation 
in the product of the primary producers. This product, hereto¬ 
fore, has passed through too many hands in its movement 
from the primary producer to the export terminal. This 
method of marketing, therefore, is commended to the live stock 
producer of Saskatchewan.” 

Regarding the establishment of co-operative bacon factories, 
the Commission advises caution, and recommends that, before 
any action is taken, a complete survey of the position should be 
made. The Commission further recommends that, only on the 
basis of actual experience and profitable operation should the 
producer enter the field of processing on a large scale ; that an 
intensive campaign should be conducted by the Provincial 
Gtovwiuneat, educational bodies and brewers’ marketing 
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associations, to the end that an approved type of hog may be 
forthcoming, that continuity of supply may bo depended upon, 
and that the producer may gradually familiarize himself 
with the demands which will be made upon him should co¬ 
operative bacon factories materialize. 

In recommending the advisability of establishing feeding 
stations in the proximity of central markets, the Report states 
“ gluts on the market are frequently the result of unloading 
cars of live stock in unfinished condition, due to shortage of 
feed and other contingencies and factors beyond the control 
of a farmer.” 

Adoption of the Danish system, where breeding stock on 
farms is obtained direct from breeding centres, pigs from 
which are furnished to the testing stations for the purpose of re¬ 
cording type, prolificacy and, responsiveness to feeding, is urged. 
This system of connecting up the breeding centre with the 
commercial farmer through the medium of the testing stations 
is responsible for the development of the national type of pig 
in Denmark. 

Relative to a recommendation urging the importation of 
pure bred sires of outstanding type from England and Scotland 
to improve beef cattle quality in Saskatchewan, the Commission 
suggests that the Foundation request the Provincial Goveni- 
ment to consider means whereby this may best be accomplished. 

The creation in Canada of a Department or Bureau, the 
special work of which would be to conduct study in marketing 
and other economic problems for the benefit of the agricultural 
industry, is urged in the Report, with the recommendation 
that the Provincial Government submit to the Federal Minister 
of Agriculture the suggestion that this Bureau be added to the 
activities of the Federal Department of Agriculture. 


The South Australia Agricultural Education Act of 1927 
provides that the following sums shall be paid to the 
The Waite University of Adelaide, out of the 

Agricultural Revenue of the State of South 

Research Instiiate, “ addition to any other 

South *T lfft Ta^'a sums payable to the University from 
the same source:— 


£ 


1927-28 


6,000 

1932-33 

1928-29 

.. 

7,000 

1933-34 

1929-30 

.. 

8,000 

1934-36 

1930-31 

.. 

9,000 

1936-36 

1931-32 

•. 

10,000 

1936-37 


£ 

11,000 

12,000 

13,000 

14,000 

16,000 
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These sums must be used by the Adelaide University for 
the extension of research in agriculture and allied subjects 
at the Waite Agricultural Research Institute. 

The following conditions are attached to the grant of the 
above sums :— 

(a) The Waite Agricultural Research Institute shall conduct 
researches in cereal breeding, plant genetics, and plant nutrition, 
the imi)rovemont of pastures and pasture plants, agriciiltui^al 
chemistry and its application to the production of farm crops, 
soil management and soil classification, and shall maintain 
divisions of Entomology and Plant Pathology for the purpose 
of investigating the insect and fungus diseases of agricultural 
and horticultural crops, and shall undertake such other 
investigations as may from time to time be prescribed by the 
Council of the University during the currency of the Act. 

(b) The Waite Agricultural Research Institute shall, in addition 
to the investigational work, furnish an advisory service in Plant 
Pathology and Entomology to the Minister of Agriculture. 

(c) The staff of the Waite Agricultural Research Institute shall, 
upon such terms and conditions as are agreed upon between the 
Minister of Agriculture and the University, make and report 
to the Minister the result of any investigation in agricultural 
matters which he requires. 

(d) The University shall maintain a course in agricultural science, 
of degree standard for the training of graduates for service in 
the Department of Agriculture, the Education Department, the 
Stock and Brands department, and the Woods and Forests 
Department, and for service under the Irrigation and Drainage 
Commission. 

In each of the ten years 1928-1937 the Council of the 
University of Adelaide may nominate to the Minister of 
Agriculture not more than four persons* who have taken the 
course in Agriculture at the University of Adelaide, and obtained 
the degree of Bachelor of Science at the University, to be 
officers of the Departments of the Public Service mentioned 
in paragraph (d) above. After nomination, the Government 
shall appoint these persons to be officers in one of the Depart¬ 
ments at salaries of not less than £300 a year. 
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FOOT-AND-MOUTH DISEASE FROM 
ABROAD 

Statement of the measures taken by the Ministry of Agri¬ 
culture and Fisheries to 'prevent the introduction of foot-and- 
7 uouth disease {‘'Aftosa'') from South America, and the object 
and result of Lord Bledisloe*s recent mission. 

In 1926 a disastrous epidemic of foot-and-mouth disease 
occurred in Scotland which was traced to a bacon factory 
which had been receiving weekly consignments of fresh car¬ 
casses of pigs from Europe for conversion into bacon. Typical 
lesions of the disease were found in carcasses in the factory, 
and they were proved by inoculation eiqieriments at the 
IVIinistry’s laboratory to be in an active stage of infection. 
In all, carcasses showing characteristic lesions of the disease 
were found in consignments from three different ships. 

As the proof that these European carcasses had brought 
disease to this country was complete, and as the importation 
of fresh carcasses of calves, sheep and pigs from the Continent 
had grown from 130,000 cwt. in 1920 to 1,199,000 cwt. in 1925, 
and 632,000 cwt. in 1926, during which period foot-and-mouth 
outbreaks had been almost continuous, it seemed clear that 
a most important, although possibly not the only, source of 
infection in this country had been discovered. 

The Importation of Carcasses (Prohibition) Order of 1926 
was promptly passed, which prohibited the importation of 
fresh carcasses of animals and their offals from Europe. 

The Foot-and-Mouth Disease Research Committee was then 
asked to determine how long the virus of the disease remained 
active in the different parts of other carcasses when submitted 
to the trade conditions imder which they are imported. 

In January, 1927, the Committee reported (see Second 
Progress Report of the Committee) that they had slaughtered 
cattle and pigs in the early stages of foot-and-mouth toease, 
dressed their carcasses for market in the usual way, and kept 
some of them at the chilling temperature of 28° F. and others 
at the freezing temperature of 16° F. Bone marrow from the 
chilled carcasses was proved by inoculation to remain active 
for 42 days and, from the frozen carcasses, for 76 days. 

The blood from either the chilled or frozen carcasses remained 
active for 30-40 days. 

These experimental findings gave an impetus to consulta¬ 
tions which had been taking place between the Argentine 
Ambassador, Dr, Riohelet, his veterinary adviser, and Colonel 
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Dunlop Young, Chief Veterinary Officer of the City Corpora¬ 
tion, and the Ministry’s officials as to what measures could be 
adopted to prevent the shipment of possibly infective carcasses 
from South America to Britain. As it is not possible by 
ordinary examination to tell whether a dressed carcass is 
infective or not, and no test short of inoculating portions of 
the carcass to susceptible animals is i*eliable, it was concluded 
that any measures to prevent the shipment of infected carcasses 
must be applied in South America, where inspectors would 
have the advantage of seeing the animals when alive and 
immediately after they had been slaughtered. 

Finally, certain conditions were agreed upon which were 
designed to get the disease under control in the South American 
countries which export meat to Britain, and to lessen the chance 
of infected cattle reaching the frigorificos (or packing houses), 
and to prevent the export to Great Britain of the carcasses of 
animals killed when in the infective stage of the disease, or of 
animals which had been in contact with them. 

The Governments of Argentina, Brazil and Uruguay wore 
asked, through the Fomgn Office, to apply these conditions to 
the cattle trade in their respective countries so far as local 
conditions would permit. 

Also, the three Governments were asked to allow one or 
more of the Ministry’s Senior Veterinary Inspectors to visit 
their countries from time to time to collaborate with the 
Governments and the Officials in solving any difficulties 
which might arise in the local application of these conditions. 

The three Governments cordially approved the proposed 
visit of our Inspectors, and the Argentine Government 
expressed the hope that, in addition to foot-and-mouth disease 
control work, our Inspectors would find time to bo present in 
the quarantine station at Buenos Aires when British animals 
were being tested with tuberculin, and also be pmsent at the 
post-mortem examination of any reactors. 

In May, 1927, Mr. John Lamb Frood, Superintending 
Veterinary Inspector, arrived in Buenos Aires, and has since 
visited Uruguay and Brazil. He has been given every facility 
to make a complete study of the trade and disease conditions 
in the interiors of the three countries and in the frigorificos 
(packing houses), and, wdth the co-operation of local officials, 
has suggested modifications of the original conditions which 
make them more effective and workable under the agricultural 
and trade conditions of each country. 

B 
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Finally, a position was reached when negotiations between the 
South American Governments and the Ministry were hanging 
fire owing to the long range at which they were conducted, and 
it became obvious that the ])resence of someone having political 
knowledge and authority was necessary in South America to 
explain to the Government and peoples of each country the 
British attitude towards the suggested control of the cattle 
trade and to (jreate an atmosphere in which all persons 
interested in thc' trade would heartily co-operate to prevent 
diseased animals lieing shipped to Britain. 

On th(‘ invitation of the Minister, Lord Bledisloe agreed to 
undertake a mission to visit all three countries to modify, if 
necessary, and finally ratify the agreements which w(jre awaiting 
final adjustment and approval. 

I-ord Bh'disloe ixuiched Buenos Aires on January 10, 1928, 
and was received by the President of the Republic and the 
Ministers of J^Vncign Affairs and Agriculture, and during his 
ten days’ stay made a comprehensive study of every })hase of 
the cattle tr<ad(‘, visited estancias, insj)ccted railway vehicles 
for tlie transport of cattle, and tlie methods of disinfecting 
them. He watched the arrival and the inspection of cattle at 
tiu' frigorificos (packing houses), the examination of their 
carcasses by the Gov(jrnment Vek‘rinary Inspectors and the 
Amipping of the carcasses with cloths, and the final loading and 
stowing of them on the ships. 

Lord Bledisloe, with some considerable exj)erience of 
methods adopted in other countries, reports that the hygienic 
conditions of frigorificos and the system of official veterinary 
inspection of the animals before and after death were as good 
as, if not better than, any other in the world. 

He found, however, that, except in the frigorificos and in the 
corrales (or collecting yards adjoining them), there was little 
or no systematic attempt to control the dissemination of the 
disease, and he formed the strong opinion that any attempt to 
impose drastic regulations and penalties immediately upon 
countries wholly unused to such control would defeat its own 
object. He realized, too, that the “ benignant ” (or very mild) 
typo of the disease which is consequent upon its endemic 
character under sub-tropical conditions has in the past rendered 
the pastoral community of Argentina somew^hat callous about 
its prevalence and transmission, and that the reasonableness of 
an over-drastic policy at the present stage might be questioned 
by those estancieros least conversant with the true grounds 
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of Great Britain’s demands, with consequent reluctance i-o 
comply with their Goveinment’s Decrees and Regulations. 

On completion of this study of the conditions under which 
the cattle trade is conducted, Lord Bledisloe met in conference 
at the Ministry of Agriculture at Buenos Aires the Minister 
of Agriculture, the Secretary of Agriculture and the [)riue-ipal 
officials. 

A Decree to give effect to the conditions suggested by th(' 
British Ministry of Agriculture had already been issued, but 
had not been put into effective operation. This was discussed 
at the Conference. Lord Bledisloe suggested some modifica¬ 
tions which were agreed to and later (embodied in a Decree, 
of which the following is translation, which b(H*anie Ian on 
February 1, 1928 :— 

Soundness of Animal Products Destined for Export. 

Whereas th(' intention of the Govornnient is to ensure by 
all the means within its power the soundness of animal products 
intended for export, with a view to offering greater guarantees 
to consuming markets, 

And Wliereas : 

1^'or this purpose it is necessary to reorganize vt^lerinary 
control over producing establishments (estancias), ensure stricit 
hygienic means of transport, and intensify inspection in 
markets and slaughter-houses. 

The IVesident of the Argentine Nation fiecrees :— 

Article 1.—As from February 1, 1928, no animals of tlu' 
bovine, ovine or porcine H})ecies shall be slaughtered in th(' 
frigorificos (freezing plants) unless they are accom])anied by 
a venter inary certilicate ^of soundness in accordaju^e with the 
conditions prescribed in this Decree. 

Article 2.—The removal of animals of the aforesaid sf)ocies 
for the above purpose will not be permitted unless it has been 
previously established by veterinary inspection that the live 
stock on the establishments of origin (estancias) are free from 
all contagious diseases, that no case has been recorded within 
the period prescribed by regulation, and that the stock to b(^ 
removed have also been examined and found healtliy two days 
before the date fixed for the removal. 

Article 3.—^No animals shall be loaded into wagons or other 
means of transport that have not been duly cleansed and 
disinfected, the transporting companies being obliged to take 
all the necessary measures for the strict fulfilment of this 
requirement. 
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Article 4.—Persons concerned in forwarding live stock to the 
freezing plants must in all cases notify the Government Live¬ 
stock Bureau, in sufficient time to allow for examination, as 
to the place of origin, its locality, means of access, loading 
point, date of loading, and number of head of live stock. 

Article 5.—Herds from the Liniers and Tablada Markets, 
selling fairs, exhibitions, etc., intended for freezing plants 
must be subjected to a special examination in those places 
apart from the verification of the condition of health of the 
place of origin. 

Article 6.—Herds brought in on foot must, in so far as 
origin and health are concerned, comply with the conditions 
laid down in the preceding Articles. * 

Article 7.—The procedure of inspecting animals at the 
freezing plants before and after slaughter will be intensified, 
and the herd (particular consignment) shall be isolated in the 
event of symptoms of foot-and-mouth disease or other con¬ 
tagious disease being established among the animals on foot, 
and when such disease is ascertained on the slaughter-ground 
the meat from the herd may not be exported. 

Article 8.—In the event of the occurrence of cases referred 
to in the preceding article the yards where the animals have 
been lodged shall be rigorously cleansed and disinfected under 
the supervision and control of the Veterinary Inspector of the 
establishment, and such disinfection shall extend to the 
slaughter-grounds and other places of possible contamination. 

Article 9.—Decree of July 1, 1924, regulations under law 
No. 11,228, is modified in the relevant portion, the process (of 
disinfection) not being considered as terminated until the 
Veterinary Inspector has recognized the healthy condition of 
the herd. 

Article 10.—^Packings, coverings and wrappings of refriger¬ 
ated meat intended for export must be entirely new, the use 
being strictly prohibited of those that have been already used 
and have been in contact with animals or objects likely to 
transmit foot-and-mouth disease. 

Article 11.—^For the purpose of ensuring the control of 
establishments of origin, and the compliance with the other 
dispositions of this Decree, as also those laid down by the Law 
and Regulations of the Livestock Sanitary Police, the Govern¬ 
ment Livestock Bureau shall create 70 posts for Veterinary 
Inspectors, at a salary of 350 pesos monthly, with .250 
pesos as travelling and subsistence allowance, this latter grant 
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being extended to the existing staff when they are called upon 
to carry out this duty in rural districts. 

Article 12.—^Apart from measures to be adopted as a result 
of the application of this Decree, contraventions thereof shall, 
when proved, bo punish<*d in accordance with the pertinent 
articles of Law 3,959. 

Buenos Aires, 

October 31, 1927. 

When discussing this Decree with the Minister of Agriculture, 
the officials of that Department, the railway managers and 
the managers of the frigorificos, Lord Bledisloe advised that 
although it was of the utmost importance faithfully to carry out 
those clauses of the Decree which were designed to get disease 
under control within the country, the really critical clauses 
were Nos. 2 and 7, which, if skilfully and conscientiously admin¬ 
istered, should prevent any infected carcasses being exi)orted 
to Britain. 

He also indicated that while the Decree embodied all those 
precautions which Groat Britain deemed reasonable and 
necessary in the immediate future for the due protection of her 
agricultural community, she might ask within the next two 
years, in the light of experience, that its provisions should be 
tightened up and made more drastic. 

In fairness ho pointed out that all foot-and-mouth infected 
countries from which Britain imj)orted animal products were 
not situated in South America. 

The Argentine Government has decided to appoint 50-70 
Veterinary Inspectors additional to its present staff, who will 
be employed to examine all cattle at the estancias and to 
license them, if healthy, to the frigorificos, and to inspect 
them on their arrival. 

The success of the efforts of these Inspectors will depend, 
of course, on the co-operation of the estancieros. In fact, the 
success or failure of the whole campaign is largely in the hands 
of these producers and fatteners of cattle. 

Fully realizing this. Lord Bledisloe accepted an invitation 
to address a largely-attended meeting of the Argentine Rural 
Society to which all the leading estancieros belong. After 
explaining the British reasons for requesting the Argentine 
Government to pass the Decree in its present form. Lord 
Bledisloe appealed to the estancieros loyally to carry out 
both the letter and the spirit of the Decree, not only as good 
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(iiiizons of the Rojmblic, bnt as a mattoi* of honour and 
conscience. 

'rhi,s a{>j)cal was enthusiastically responded to, and the 
Society promised its loyal support to the Government and the 
ollioials who will administer the D(‘cree. 

Accompanied l)y Mr. John Frood, Lord Bledisloo visited 
Uruguay and Brazil on the return journey, and met the 
Ministers and officials of thesis countries. 

Bis rec(iption was as (*ordial as it had been in Argentina, 
and, as in that country, the conditions laid down by the 
British Ministry are being compiled with by regulations of the 
Ministries of Agriculture whu‘h will later be embodied in the 
disease control laws, as legislative opportunities occur. The 
cattle trade conditions in Uruguay ainl Brazil arc not identical 
with thf)se in Argentina., owing to differences in the method 
of transport of animals to the frigorificos, and, in the latter 
case, to the tropical climate. 

The critical clauses. Nos. 2 and 7, of the Argentine Decree, 
to the effect that no carcasses of affected animals or of animals 
which have been in contact with diseased animals shall be 
exported to Britain, are, however, being put into force in both 
Uruguay and Brazil, 

Mr. Frood and another Inspector of the Ministry, Mr. Rodger, 
recently transferred from Cianada, will continue to watch 
British inti^rests in this matter in South America. 

The Foot-and-Mouth Disease Research Committef^ has bee n 
asked to continue its study of the different parts of a carcass 
(which include by-products, hides and fleeces) by which foot- 
and-mouth disease may be conveyed by a carcass im[)Ofte(l 
from a country in which the disease exists. 

As an additional precaution Local Authorities of Britain 
are to be again a.sl*;ed to enforce vigorously the Orders which 
jirohibit bones, broken foodstuffs or swill, and cloths in which 
foreign meat is wTapped, from being brouglit into contact with 
animals until they have been boiled or otherwise sterilized. 
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USE OF CREDIT FACILITIES BY FARMING 
ORGANIZATIONS 

On July 28 last, the Minister of Agriculture and Fisheries 
promised to inquire into the reasons wliy the existhig en'dit 
facilities, provided by the Goveniment, are not more largely 
used by the fanning organizations. In this connexion, the 
following report to Mr. Guinness, made by tlie Advisory 
Committee on Co-operation and (Vedit, is s('lf-ex})lauatory. 

To the Rt. Hou. Walter (ruinness, D.S.O., M.P.. Minister of 
Agriculture and Fisheries. 

Sir,—In accordance with a promise made to Mr. Ptu’cy 
Hurd, M.P., in the House of Commons on July 28, we were 
requested b}^ you on August 2 to report u])on the reasons 
why the existing credit facilities arc not more largely used by 
the farming organizations.” We accordingly report as follow s:— 

1. We, the Advisory (Committee on Co-opt^ration and CAvdit, 
wert5 appointed by the Minister of Agricmltiire on May 20, 
1924. Our tcu’ms of reference were ‘'to advise as to the 
administration of any public moneys that may be made available 
for the assistance of agricultural co-operation and credit.*’ 

2. We have held 21 meetings, in the counse of which we 
have eotisider(*d a]){)licatious from 22 Societies, and liaAc* 
advised the granting of loans totalling £44,(>70 to 11 Society's, 
all of which liave Ix^en, or are in process of beijig, taken u]). 

8. For the financial year 1924-25, Parliament voted the sum 
of £200,000 for tlie purposes of the scheme. As, how^(‘Vcr, in 
the lattcu* part of 1924-25, it l)ecame a])])arent that tliis sum 
could not usefullj^ be expended within the year, the pio\ ision 
w as, on the occasion of the taking of a sup])lementary estimate, 
written down to £50,000. For 1925-20, £50,000 w as ])r()\ idcnl, 
and w^as similarly written dowii at a later date to £20,000. 
The subsequent ju’ovisions have ])eeii 120,000 for 1920-27 and 
£5,000 for the currcjit financial year. 

The effective figures of Vote and cxpenditiu'e havt* tluMcfore 
been as follows, viz : — 

lUilancv. iihspcnt ivhich 
Vote Expenditure ceased to be cjfcetive 
after the end of the 
Jinaneiat pear 

!C ^ ^ 

1924- 25 .. 50,090 25,120 2r,,SSO 

1925- 26 .. 20,000 8,550 11,450 

1926- 27 .. 20,000 -- 20,000 

1927-28 . . 6,000 10,000 over-spoiit 

(to date) 
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4. —We consider that the assistance that has been given 
to co-operative societies by these loans has justified the sche^, 
but we also recognize that the results have not been commen¬ 
surate with the possibilities. In the following paragraphs, we 
refer to some of the factors which we think have operated 
most strongly against the scheme. 

5. —^When the loan-system was inaugurated in May, 1924, 
farmers may possibly have regarded it as being designed to 
grant assistance to societies who were not in a position to 
obtain money elsewhere, and not as a scheme where security 
equal to that demanded by an ordinary (commercial lender 
had to be provided by the society desiring to effect a loan. 

6. —The scheme, however, presents certain definite 
advantages to societies. In the case of an advance granted 
by the Ministry of Agriculture, the loans are granted for 
fixed periods, up to 20 years, and the Ministry has power to 
forego interest on a loan for the first two years.* As against 
those two advantages, a society that is in a position to satisfy 
the Ministry’s requirements as to security can probably go 
to a bank, firm, or private individual, and obtain a loan with 
far less formality than in the case of an application for 
assistance from the Ministry. 

7. —^The loans were intended only to assist in the develop¬ 
ment of co-operation for the marketing of produce. This is 
the form which has always shown least development and the 
greatest risks. At the present time, sales of farm produce 
furnish only a little more than one-third of the total turnover 
of agricultural co-operative societies. According to the latest 
figures published by the Ministry of Agriculture, the turnover 
of agricultural co-operative societies in England and Wales in 
1923-24 was :— 

193 Bequisito Societies. .. £8,203,680t 

181 Produce Marketing and Handling Societies £4,865,9981 

It is not surprising that the total demand for loans has not 
been greater than that shown. Immediately after the war 
there were some disastrous failures of manufacturing and/or 
marketing societies, and other cases of liquidation or absorp¬ 
tion. Certain societies formed under war conditions were 
unable to live under the conditions of peace-time trading. 
Even many of the requisite societies, formed previously to the 

* See Appendix as to terms and conditions. 

f Economic Series No. 6: Co-operative Purchase of Agricultural 
Requisites in England and Wales. 

t Economic Series No. 1 : Co-operative Marketing of Agricultural 
Produce in England and Wales. 
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campaign of 1919, which were well established at the end of 
the war, met with considerable trading and financial difficulties 
between 1921 and 1924. To these conditions must be added 
the great struggle of some of the more recently established 
requisite societies, and the very unfortunate failure of the 
Agricultural Wholesale Society. Thus, the general conditions 
of the agricultural co-operative movement were not such as 
provided an incentive to enterprise in the most difficult branch 
of organization and trading—^the collection, treatment or 
manufacture, and sale of produce. 

The conditions of organization, of trading and finance, of 
the societies operating in this branch previous to 1924 had 
shown, and were showing, the risks involved in this form of 
agricultural co-operation. In that year, and previously, there 
was much discussion on general marketing systems, especially 
with reference to the margin between wholesale and retail 
prices. Yet many of the better informed of agricultural 
co-operators, with the experience of societies in mind, felt 
that farmers’ organizations had not sufficient knowledge of 
marketing technique and organization to enable them to 
establish successful businesses of the co-operative type. 
Moreover, in that year, the Ministry of Agriculture began its 
systematic analysis of general market organization, and of 
processes of marketing particular commodities. In those 
circumstances, many people who were, and are, interested in 
the possibilities of co-operation on the marketing side did not 
deem the time appropriate for widespread activity. 

8. —We found certain of the conditions attaching to the 
scheme to be of an onerous nature or to be difficult of 
compliance. To an extent this was unavoidable, and the 
conditions have been modified where possible. 

9. —In certain cases, the inability to borrow more than 
£10,000 under the scheme may have compelled societies to 
seek assistance elsewhere. 

10. —^A society registered under the Industrial and Provident 
Societies Acts is miable to give a valid charge on its chattels 
except by means of a Bill of Sale. In this respect an Industrial 
and Provident Society is under a disadvantage as compared 
with a joint stock company, which can create a debenture on 
its chattel property, such as movable plant and stocks. 

For this reason it has been found difficult to obtain adequate 
security for a loan in some cases in which societies had Uttle 
or none of their funds invested in freehold or leasehold 
properties, whereas no difficulty would have arisen if a charge 

0 
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on plant or stocks could have been accepted as security for 
a loan. 

11. —Under the conditions of the scheme, the Ministry is 
normally compelled to take, as security for a loan, a first 
charge on all fixed assets, unless special sanction is obtained 
from the Treasury. Our experience has shown that this is a 
necessary precaution, and it does not in theory prevent a 
society from further borrowing on a second mortgage, if the 
security is worth it; but it imdoubtedly has the effect of 
making it more difficult for a society to obtain short-term 
credit to finance demands which may be annual or only 
occasional. Some societies, realizing this, have hesitated to 
tie up their credit for a period of years. This difficulty is 
related to the question of the chattel mortgage. 

12. —^We regret that greater use has not been made of the 
facilities, yet we realize that there would have been great 
danger both to the lender and to the borrower in the extension 
of these loans in support of haphazard attempts to improve 
the marketing system. Marketing developments in the future 
must be thoroughly and exhaustively considered, as to general 
organization, tecluiique of treatment and presentation of 
goods, and as to business methods. 

13. —^In conclusion, we are of opinion that the provision of 
capital for loans should remain. 

We have the honour to be, 

Sir, 

Your obedient Servants, 

(Sgd.) Geo. M. Gillett (Chairman), 
„ F. D. Acland, 

„ A. W. Ashby, 

„ G. W. Brooks, 

„ Mebvyn T. Davies, 

„ Basil L. Mayhew, 

„ Thos. Howard Ryland. 

(Sgd.) J. B. Baber 
(Secretary), 

January 31, 1928. 

Reservation by Messrs. M. T. Davies and T. H. Ryland 
To the Rt. Hon. Walter Guinness, D.S.O,, M.P. 

Snt,—^We have signed the foregoing Report feeling that the 
reasons therein assigned are contributory causes of the small 
demand for loans under the Credit Scheme, We think, 
however, that there are points in the Report upon which 
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stress should be laid, and we deal with these in paragraphs 

(a) and (6) below. There is a further po nt which, in our view, 
should be added, viz., the matter dealt with in paragraph (c) 
below. 

(a) A society which is in a position to satisfy the Ministry’s 
requirements as to security can obtain a loan elsewhere with 
less formality than is involved in an application to the Ministry. 

(b) If the Scheme had been designed to grant assistance to 
societies who were not in a position to obtain money elsewhere, 
and not as a Scheme where security equal to that demanded 
by an ordinary commercial lender had to be provided, more 
applications for loans would probably have been received. 
Obviously, however, unless the Scheme had been devised 
simply as a means of providing subsidies, security had to be 
required for moneys advanced on loan by the taxpayer to 
farmers’ societies. 

(c) This country is a food^importing country, where the 
effects of food importations and of the nation’s industrial and 
financial policy upon the interests of the home producer are 
generally ignored, and where food distributing agencies which 
are firmly established must from the nature of the case be 
chiefly concerned with imported foodstuffs. Further, farmers, 
I)articularly in industrial areas, have their markets at their 
door. Such conditions must narrow the possibilities of 
marketing home produce on a collective basis. 

Despite these limitations more has been done by organized 
farmers in the field of marketing than is sometimes realized. 
By collective bargaining, milk is dealt with to the value of not 
less than £40 millions annually. The success of this enterprise 
is reflected in the annual increase in the dairy herds that has 
taken place since the scheme of collective bargaining was 
inaugurated. The figures show a total increase since 1922 of 
269,000 dairy cows, or an average increase of nearly 54,000 
head per annum. Similarly, sugar beet is now dealt with by 
collective bargaining to the estimated value of £5 millions 
annually. English Hop Growers, Ltd., a society formed in 
1926 to handle the marketing of the hop crop, had a turnover 
of £2 millions during 1926, while the co-operative wool 
societies, which are handling an increasing number of fleeces, 
had a turnover of £138,000 during the same period. In another 
sphere it may be noted that a Mutual Insurance Society 
organized by farmers for the sole benefit of farmers has a 
premium income in excess of £240,000. 

c 2 
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Special circumstances apply respectively to milk, sugar 
beet, hops and wool; they are the outstanding examples of 
collective marketing effort, and, while it is not suggested that 
the limits of collective effort have been reached as regards 
those or other commodities, the factors which in varying 
degrees make success possible as regards milk, sugar beet, 
hops and wool, are not usually found in the case of other 
commodities. 

It may be of general interest to know that farmers* 
co-operative societies of whose proceedings we have personal 
knowledge had, in 1926, a turnover of £10,863,000, and from 
the summary tables of the Chief Registrar of Friendly Societies, 
which are available, however, only up to 1925, it would appear 
that some £2,121,000 should be added to this figure to arrive 
at the total turnover of the class of society in Great Britain. 

We have the honour to be. 

Sir, 

Your obedient Servants, 

(Sgd.) Mbrvyn T. Davies, 

„ Thos. Howard Ryland. 

January 31, 1928. 


APPENDIX 

MINISTRY OF AGRICULTURE AND FISHERIES 
Loans to Co-operative Enterprises 

Provision has been made by Parliament to enable the Ministry to 
make loans to co-operative enterprises registered under the Industrial 
and Provident Societies Acts, and engaged, or proposing to engage, in 
the preparation and marketing of agricultural produce. 

These loans will be made for periods up to 20 years at 5 per cent, 
per annum, and will be repayable by half-yearly instalments. 

The purpose for which the loans are made is definitely limited to 
the preparation and marketing of agricultiu’al produce, but societies, 
of which the purchase of requisites is the main object, are not excluded 
from applying for a loan to develop, say^ the marketing of their 
members* grain. -Loans will normally be granted for the acquisition of 
land and buildings and the supply of plant, machinery and implements. 
The bulk of the remaining capital required must be provided by the 
members. 

Each application for a loan is considered by the Ministry’s Advisory 
Committee on Co-operation and Credit. The Committee usually invite 
a representative of the society to attend for the purpose of supporting 
the application. 

The following are the terms and conditions under which loans may he 
made :— 

1. In order that a society may be eligible for a loan, the society 
must be registered under the Industrial and Provident Societies Acts, 
and must have for its object such a^icultural purpose as may be 
approved by the Ministry, and its capital must be subscribed mainly 
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by agriculturists. The share capital paid up by the subscribers must 
not be less than 6s. per £1 share, and the rate of interest on the paid-up 
share capital must be limited to 6 per cent. Where a society’s rules 
require the pajunent of a higher rate of interest as a first charge on 
profits, such rules must be amended to limit the interest payable on 
share capital to a maximum of 6 per cent, during the currency of the 
Ministry’s loan, and the amendment must be duly registered. 

2. The amount of the loan from the Ministry will, normally, not 
exceed (o) half the total amount considered by the Ministry to be 
necessary for the pro]>er equipment and working of the society, or 
(6) the amount of subscribed capital, whichever may be less. In 
exceptional cases, however, the Ministry may make loans to new 
societies towards the capital cost of plant and buildings to the extent 
of one and a-half times their paid-up share capital, provided that 
adequate security is available in the form of uncharged fixed assets. 
No loan will be granted until the Ministry is satisfied that the remaining 
capital required for the proper equipment and working of the society 
will be available. Advances to existing societies will normally be 
made only for the purpose of improving or extending premises and 
plant, but the Ministry, in its discretion, may make loans to be used 
for working capital, if adequate security exists, in the form of uncharged 
fixed assets. 

3. In no case will the Ministry’s loan exceed the sum of £10,000 to 
any one society. 

4. The security required will nonnally be a first charge on all fixed 
assets and on imealled capital. 

6. A loan may be granted for a period not exceeding 20 years. 
Interest thereon will be charged at 6 per cent., and both interest and 
repayment of principal will be payable half-yearly. In certain circum¬ 
stances, a loan may be made free of liability for interest for an initial 
period not exceeding two years ; repayment of capital may be deferred 
for a similar period. 

6. The Ministry reserves the right to require, at any time, immediate 
repayment of the principal of the loan and all outstanding interest, 
but there would bo no intention to exercise this right, so long as the 
society was managed to the satisfaction of the Ministry. The Ministry 
will also have the right to inspect the work of a society, and to be 
represented at meetings of the committee of management of any 
society to which a loan is made. 

7. A copy of the auditor’s report and of the accounts shall be supplied 
annually to the Ministry as soon as they are available. The books of 
the society shall be open to inspection by an officer of the Ministry 
at any time. 

London, S.W. 1, 

April, 1926. 

Further particulars may he obtained on application to the Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall Pluce, London, 

S.W. 1. 
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MACHINERY FOR THE HARVESTING OF 
SUGAR BEET 

Thompson Close, 

Ministry of Agriculture and Fisheries. 

In the preliminary cultivation, seeding, and singling of 
sugar beet, this country has, so far as my observation extends, 
little, if anything, to learn from the Continent. Longer hours 
are worked on the Continent than in this country ; labour 
can be more readily and cheaply obtained and better organized 
for the harder tasks on the farm. The actual methods employed, 
however, do not offer any advantage over English methods. 

That this should be so is not surprising. The sugar beet is 
a sister crop to the mangold, a crop which has long been 
well established in our agricultural practice. The preliminary 
cultivations necessary are the same—except perhaps that the 
deeper rooting beet requires deeper ploughing—singling and 
hoeing are carried out by the same methods and with the 
same implements, and our farmers know how to produce a 
crop. 

With harvesting, however, the position is different. The 
mangold grows well out of the ground, and can be readily 
pulled by hand. No great care is required in removing the 
tops, as there is no fear that the root will bleed or lose any 
of its value. The sugar beet, on the other hand, grows close 
into the ground, and sends down long tap roots to a depth of 
three feet or more, so that only in the very lightest of soils 
can it possibly be pulled up by hand. In almost all cases, 
considerable force is required to lift it, while, at the same time, 
it is necessary that as little damage as possible should be done 
to the root. As a consequence of its deep-rooting characteristic, 
some earth adheres to the root when it is lifted, and as much 
of this as possible must be removed before the roots are sent 
to the factory. Moreover, the tops must bo removed in such 
a way that as little as possible of the sugar-bearing root is 
cut away. 

The harvesting of sugar beet constitutes a comparatively 
new problem, therefore, to the farmers of this country—^a 
problem which is presented to them, too, at a time when 
there is not available a supply of labour brought up through 
generations to the manual tasks involved. Even abroad, 
there is a fear that adequate labour will not for long be 
available, and that recourse must be had to machinery if the 
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production of sugar beet is to be maintained at its present 
level. 

As a matter of fact, as far as I could judge, in the course of 
a tour which I made in October last, the greater part of the 
sugar beet grown in France, Belgium and Germany is lifted 
and topped throughout by hand. On the smaller holdings, 
such as are common in Northern France and Belgium, the 
farmer and his family do the work, while, on the larger holdings, 
it is done by an organized gang of workers, generally women. 
The lifting is done with specially made small forks or spades 
of various types. As much of the adhering earth as possible 
is shaken off as the beets are lifted. The topping of the beet 
when lifted is done with sharp knives, of which various forms, 
both straight and sickle-shaped, are used. 

At the same time, beet “ looseners are also used to some 
extent on the Continent. The ‘‘ loosener ’’ performs the same 
function as our beet-lifting plough, loosening the beet in the 
ground so that hand-pulling is made possible. It eliminates 
one of the most unpleasant of the tasks involved in harvesting 
the beet, but it does not do away with the necessity of hand 
labour for actually pulling up the beet, shaking off the dirt, 
and topping. I was informed by more than one agriculturist 
abroad that, where sufficient hand labour is available, lifting 
entirely by hand is to be preferred. One great argument 
against using the ‘‘ loosener ’’ is that it disturbs the soil and 
makes carting difficult. 

Whichever method of lifting the roots is employed, the one 
thing which is particularly striking in all three countries 
mentioned is that the work is well organized. Each member 
of the gang has his or her own task allotted, and they work 
together in a pre-arranged system. On one farm in France 
where the beet was lifted by hand—a farm where a beet 
“ loosener ” was available and could have been used—the 
roots with tops attached were thrown into heaps round the 
sides of hollow squares ; the tops were then cut off and the 
roots were thrown into the middle—more of the attached 
earth being shaken off in the process ; and, finally, the roots 
were covered with tops to protect them from possible frost at 
night. This is only one of many systems which are employed. 
It is quoted here in order to emphasize the fact that, in the 
countries where the sugar beet has been cultivated for many 
years, the work connected with the crop—^and especially with 
its harvesting—^is usually thoroughly organized. I am convinced 
that, whether the crop is harvested by existing methods, or 
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whether improved machinery is introduced, organization of 
the labour employed is essential to the economical harvesting 
of the crop. 

In this country, comparatively little of the sugar beet grown 
is lifted entirely by hand, the beet being for the most part 
loosened in the soil by the beet-lifting plough before it is 
touched by hand labour. Several efficient types of beet-lifting 
plough are manufactured in this country, and an interesting 
demonstration of these implements was recently arranged by 
the Oxford Institute of Agricultural Engineering. I saw abroad 
no foreign “ loosener ” which I should consider to be superior 
to our beet-lifting ploughs. 

Although the first step may thus be considered to have 
been taken towards the mechanization of the beet harvest, a 
very serious problem—^and it is mainly a labour problem— 
still exists. While the need for hand labour, for the heavier 
task of digging the beet out of the ground, may be said to be 
eliminated by the beet-lifting plough, there yet remains the 
work of lifting the beet from the soil, shaking off the adhering 
earth, and topping it, to say nothing of collecting tops and 
beets into heaps suitable for carting. We have not sufficient 
willing hands for the work. Beet is, in consequence, left in 
the ground until there is grave risk of damage by frost. Our 
farmers are fully prepared to grow beet, and are anxious to 
keep it in their rotation, if only they can be sure that they 
will be able to harvest it. The main difficulty with them is 
not the cost, which is undoubtedly high, but the difficulty of 
obtaining labour. 

Another factor in the problem is brought out in the German 
brochure ‘‘ Englands Versorgimg mit Zucker,” by Dr. Kurt 
Henninger, in which the author points out the inadequacy of 
our rural housing facilities. Workers may have to be taken 
out daily from the towns to work in the sugar beet fields. 
This seems to place a limitation upon the use of town labour, 
even when it is otherwise suitable. 

A labour problem exists, too, on the Continent, where the 
movement of the rural population to the towns is making it 
more and more difficult to obtain labour for the sugar beet 
harvest. The notice, issued by the German Ministry of Agri¬ 
culture as to the beet-lifting machinery demonstrations held 
in Germany last autumn, states the position very clearly as 
regards that country. The following is an extract from it:— 

“ Our economic life has, in the past year, shown a satisfactory 
revival. Unemployment among indvistrial workers has fallen to 
one-fourth the figure of last year. At the same time, the provision 
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of labour for agriculture has again become a problem causing 
serious anxiety to the authorities concerned. Even at the time 
of the com harvest, it was only in very rare cases that the labour 
offices were able to provide fully the labour required ; and grave 
fears are expressed in many quarters as to whether adequate 
labour will be forthcoming for the potato and sugar beet harvests. 
We shall have to reckon with an intensification of these difficulties 
as time goes on. 

“ For these reasons, every endeavour towards mechanical aids 
in sugar beet cultivation, in which hand laboxir still plays the 
predominant part, is to be encouraged. Last year, tests, carried 
out by the Imperial Committee for the Elaboration of Economic 
Methods of Harvesting Sugar Beet, showed that there exist a 
number of mechanical methods which are capable of satisfactoiy 
results under average conditions. The Imperial Ministry of Food 
and Agriculture intends to bring to the knowledge of the agri¬ 
cultural industry the technical progress which has been made in 
recent years in this field. In this way, steps may bo taken to 
prevent the decline of sugar beet cultivation which would be 
imavoidabie if no solution of the labour problem were to be 
found.** 

It might, too, be held that the experiments which have 
been carried on for many years past with improved lifting 
methods and machinery in France, Belgium and Germany con¬ 
stituted evidence, to some extent, of an anticipated if not 
actual shortage of hand labour. All those countries, however, 
appear still to be in a position to obtain enough workers to 
enable them, as a rule, to dispense with the use of beet 
“ looseners.” With us the position is more serious. There is 
a real dearth of workers, and we may be obliged to look for 
an improvement in harvesting machinery, not to expand the 
area under sugar beet in this country, but even to maintain 
the area already devoted to the crop. 

The introduction of the simple beet-lifting plough or 
“ loosener ” was a first step. Improvements have been made 
to the extent that certain types have been evolved, which not 
only loosen the beet in the soil, but lift the root completely 
out of the groimd. This does not materially assist the work 
of harvesting, but it is an interesting development, and marks 
a stage in the evolution of the modem lifter. A further advance 
in harvesting methods is shown in what is known as the 
‘‘ Pommritz ” method, which has been used to some extent, 
although with varying success, in Continental countries. By 
this method, the tops are first chopped off the beets by hand, 
while they are still in the groimd, by means of special hoe¬ 
shaped implements. The beets are then lifted with an advanced 
type of beet plough, to which a small special harrow is attached 
for the purpose of knocking adhering earth off the roots. 

Experiments have been going on for a number of years in 
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France, Belgium, Germany and Holland with machines 
designed to eliminate hand work on the topping and lifting 
of the beet, and the removal of the earth adhering to the 
roots. In certain cases, a single machine has been devised to 
perform all three functions ; in others, one machine is designed 
to top the beets as they stand in the ground, and another to 
lift the roots and shake off the adhering earth. Some are 
one-row, others two-row machines. An interesting survey of 
the machines produced in the four countries was made by a 
Dutch Committee appointed in 1924, but the Committee was 
unable to recommend any machinery. The experiments on 
certain machines in Germany and Belgium have, however, 
been continued since the date of that Committee’s report. In 
Germany, two makes of machine were widely demonstrated 
throughout the country last autumn, under the auspices of the 
German Ministry of Agriculture. Improved topping and 
lifting machines have been evolved and are now manufactured 
by a firm in Belgium. 

The German machines did the work quite well on the light 
soil where I saw them demonstrated. The Belgian machines 
seen not merely demonstrated but actually engaged on a 
contract for topping and lifting some 30 acres : the soil was 
lightish and the conditions were ideal at the time, but the 
work was well performed. In France, a number of the earlier 
models have been found to be unsatisfactory: one firm has, 
however, placed improved models on the market, and I have 
seen designs for a new combined topping and lifting machine 
at the works of another firm. Machines have been manufactured 
in Holland, Czecho-Slovakia and the United States of America : 
all of them have some interesting points, even if none can be 
described as a perfect implement for the work. 

Machines both of German and Belgian manufacture have 
been demonstrated in this country. It cannot be said that 
their competence was proved in the unfavourable conditions 
they had to meet. It is probable that no existing machine 
will perform successfully in every soil under weather conditions 
which the English farmer has to face : and there is room for 
a good deal of modification in existing designs. Yet sensible 
progress has been made and will continue. If machinery, 
however, is to be used in harvesting sugar beet, particularly if 
two-row machines are to be employed, great care will be 
necessary in drilling, and in the subsequent cultivations, so 
that the rows of grown beet may be evenly spaced and the 
land kept clean. Otherwise, whatever machine is employed. 
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damage to the beet must result, and stoppages occur which 
will reduce the effectiveness of mechanical lifting. 

CrOnclusioilS. —^From what I have seen abroad and in this 
country, it is quite clear in my mind that, while the foreigner 
has his labour problem in coimexion with the beet harvest, 
it is not nearly as serious as it is in this country. We have 
no tradition of hand work and organization at that harvest 
such as exists on the Continent; generally speaking, too, our 
labour is less closely attached to the land ; and, finally, we 
cannot employ migrant labour as is still possible in many 
places abroad. 

We are in no way behind the foreigner in our methods of 
cultivation, which are, as we have seen, practically identical 
with those required for the mangold, a crop which has been 
grown successfully for many years in this country. We are, 
however, faced with very great difficulties in connexion with 
the harvesting of the crop. 

These difficulties appear to me to be first and foremost 
labour difficulties. The financial aspect of the matter is of 
secondary consideration. If we can obviate the need for hand 
labour for the heavy tasks, by means of machinery, we shall 
have taken the most important step towards the solution of 
our problem. Once the machinery is introduced, I have no 
doubt that, even if, as is possible, it is expensive at the 
beginning, improvements will very rapidly be made which 
will result in minimizing the amount of labour necessary and 
reducing the cost. I am glad to know that at least one 
prominent firm of agricultural implement manufacturers in 
this country is interesting itself in the problem, and is working 
on designs for a new machine. 

The sugar beet harvest occurs at the busiest season in the 
farming year. The thrashing of malting barley must be carried 
out early if the first market is to be secured ; the mangold 
crop must be lifted before frosts set in ; and most farmers 
like to get their wheat drilled during October, in order that 
it may be well rooted before the winter starts. The introduction 
of machinery would for that reason be particularly welcome. 

Machinery would, too, make for increased speed in harvesting 
the crop, and the crop could be got in before the severe weather 
sets in. In this connexion I have observed that the past few 
winters have been particularly mild and open, and this has, 
led to many farmers becoming careless of the risk of 
frost damaging their beet crops. When we again have hard 
winters they will need to reconsider their methods. 



36 


Manukino of the Potato Ckop. 


[April, 


THE MANURING OF THE POTATO CROP 

T. J. Shaw, M.C., N.D.A., 

Head of the Agricultural Department, Seale-Hayne College, 

From a series of trials, designed to collect information on the 
relative amounts of potash and nitrogen that can profitably 
be applied to the potato crop, results have been obtained that 
will be of general interest. It is well known that the crop 
will, in favourable seasons, repay fairly heavy dressings of 
artificial fertilizers, but only limited information is available 
as to what constitutes a balanced dressing either with or without 
farmyard manure. The purpose of these trials was to 
discover :— 

(a) The maximum dressings of sulphate of ammonia and sulphate 
of potash that can effectively be applied. 

(b) The most effective combination of these two fertilizers. 

(c) The effect of an application of farmyard manure on the manu- 
rial requirements of the crop. 

The layout of the trials was on modem lines, permitting 
of greater accuracy in the results, and of an estimate of their 
trustworthiness. Sulphate of ammonia and sulphate of potash 
were each used at four different rates : 0, 1, 2, and 3 cwt. per 
acre, and all possible combinations of these two fertilizers 
at these rates were used, making 16 treatments in all. A 
miiform dressing of 6 cwt. superphosphate per acre was 
applied throughout. This somewhat heavy dressing was 
necessitated, to some extent, by the condition of the land, but 
was also intended to ensure that there should be no chance of 
lack of phosphate limiting the action of the other fertilizers. 
There were four replicate plots of each treatment, the arrange¬ 
ment consisting of four randomized blocks, each block 
containing all 16 treatments, so that there were 64 plots 
in the trial in which dimg was used, and the same number 
on that part of the field not receiving dung. 

A severe drought in May and June showed in unmistakable 
manner one at least of the many advantages of dung to this 
crop. The potatoes on the dunged land made continuous 
growth during this period, whereas those on the undunged area 
remained short in the haulm, and showed no signs of growth 
until the rains of July. These latter never properly recovered 
from this initial set-back. The beneficial effect of farmyard 
manure was most marked and was strongly evident in the crop 
yields. 

The results of the trials are set out in the tables opposite. 
Results. —( 1 ) In all cases, applications of sulphate of ammonia 
up to 2 cwt. per acre have given marked increases in yield, the 
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3 cvt. ..14 18 37-3 5 12-8 49-8 6 10-4 46 ^ 6 17-2 50 

In this case, the Standard Error of the mean yield worked out to be + 8 cwt. per acre, so that a difference of 16cwt. may 
be regarded as significant. 
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first cwt. being rather more effective than the second. These 
increases have been from 22 to 27 cwt., and sometimes more, 
per acre for each cwt. of sulphate of ammonia applied. 
Estimated in terms of “ ware ” or saleable potatoes, this has 
meant an average return of from 10 to 14 cwt. ware ” for an 
expenditure of 1 cwt. sulphate of ammonia. This result 
confirms those of the Rothamsted Experimental Station, 
1925-26. 

(2) There was no remunerative increase in crop yield due 
to the application of the third cwt. sulphate of ammonia, 
except in those instances where heavy dressings of potash were 
also applied, with dung. 

(3) It would appear to be essential that, to obtain maximum 
returns from a dressing of 2 cwt. sulphate of ammonia, at least 

1 cwt. of sulphate of potash, or its equivalent, must be given to 
to the crop. 

(4) Where dung had been applied to the crop, dressings of 
artificials, containing as much as 3 cwt. sulphate of potash and 
3 cwt. sulphate of ammonia, have given profitable returns. 

In those cases where the crop was grown without farmyard 
manure, no economic crop increases have been obta ned from 
.dressings containing more than 1 cwt. sulphate of potash and 

2 cwt. sulphate of ammonia. This was largely due to the 
check the crop received in May and June, which shortened its 
period of growth, and so lessened its ability to draw on the 
supplies of nitrogen and potash applied to the crop. 

(5) In all cases, an increased yield of the saleable potatoes 
resulted from increased applications of artificials, whether 
nitrogenous or potassic. 

(6) The efficacy of farmyard manure has been demonstrated, 
its application having resulted in :— 

(а) An increased crop yield of an average of approximately 2 tons 
I3or acre. 

(б) An increased yield of saleable potatoes of approximately 
10 per cent, over the crop without dung. 

(c) The effective use of larger dressings of sulphate of ammonia and 
sulphate of potash. 

In conclusion, these results may be said to demonstrate the 
importance of maintaining a proper balance between the 
amounts of nitrogen and potash that are applied to the potato 
crop. The maximum result from nitrogenous dressings can be 
obtained only if sufficient potash is also used, and vice, versa. 
They further emphasize the importance of farmyard manure, 
and show clearly that in these trials it was the basis of successful 
manuring for this crop. 
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SCHOLARSHIPS FOR SONS 
AND DAUGHTERS OF AGRICULTURAL 
WORKMEN AND OTHERS 

RESULTS OF TRAINING 

This scholarship scheme was established in 1922, and was 
one of the purposes to which the Corn Production Acts Repeal 
Fund was to be applied. During the six years the scheme has 
been in existence 731 scholarships have been awarded, namely 
48 for degree courses in agriculture, four for courses in veterinary 
science, 62 for two-year diploma courses in agriculture, and 
617 for short courses at farm institutes and similar institutions. 
With comparatively few exceptions, the progress made by 
scholars at the universities, agricultural colleges and farm 
institutes was distinctly good, and an impressive list of 
scholastic successes is published in the report of the Committee 
in charge of the scheme.* The following are the origins of 
the scholars:— 

Sons and daughters of agricultural workmen .. 181 

„ M working bailiffs 46 

„ „ smallholders .. .. .. .. 189 

M „ other rural workers black¬ 
smiths, wheelwrights and harness makers) .. .. 128 

Scholars who qualified on their own account as bona fide 

workers in the agricultural industry 187 

731 

The broad purpose of the scheme is to enable young agricul¬ 
tural workers to improve their technical education, so that in 
later life, as farm managers, bailiffs or foremen, or as managers 
and manageresses of dairies, cheese factories, poultry farms, 
nursery gardens and so on, they may bring a trained mind 
to bear in the direction of the details of the industry. A few 
scholarships are, however, available for fully qualified 
candidates who aim at teaching and research posts. 

The basis of the scheme is the farm institute, or junior 
scholarships, of which about 120 awards are offered each year. 
These scholarships are intended to develop the intelligence of 
the scholars, to widen their outlook, and to teach them 
something of the scientific principles underlying ordinary 
agricultural operations. Those who make the most of a farm 
institute course have an opportunity of a second year’s study 
by means of an extended junior scholarship, and those who 

* Report of the Central Scholarships Committee, 1927. Published 
by H.M. Stationery Office, Adastral Ho\ise, Kingsway, London, W.C. 2. 
Price Is. 3d., post free Is. 4d. 
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do exceptionally well can qualify for a senior scholarship and 
attend a two-year diploma course at an agricultural college, 
or, in very special oases, a three or four-year degree course. 

Ten senior scholarships are available each year for diploma 
and degree courses, and, of these, about three per annum, for 
courses leading to a degree in honours, are reserved for boys 
and girls, educated at secondary schools, who have reached a 
high standard in general education. The main object of the 
two-year diploma course is to equip scholars for posts of 
responsibility in practical agriculture. In the case of women 
students, two-year courses in dairying and poultry keeping 
may lead to teaching posts, such as assistant county instruc¬ 
tresses, but, as a rule, the qualifications gained by a two-year 
agricultural course are not sufficient to enable students, 
especially men students, to obtain positions as teachers or 
lecturers in agriculture ; although, as will be seen later, some 
of the scholars who have held junior and senior (diploma) 
awards have managed to obtain such posts. The principal 
avenue of advancement for those who have attended a two-year 
course lies in the practical side of farming, and such scholars 
are advised to return to farm work when their course ceases, 
and to work their way up to positions in management. 

An agricultural degree, preferably an honours degree, is 
practically essential for scholars who hope to become lecturers 
in agriculture, research workers and advisory officers, both at 
home and abroad. The number of such posts which become 
vacant each year is small, and the competition is keen. Men 
and women with agricultural degrees often have a year or 
two to wait before suitable employment in the ranges of 
agricultural teaching or research is secured, but scholars 
trained under this scheme, who are unable to obtain help 
from their parents, cannot afford to wait; and for them it is 
of paramount importance that they should support themselves 
as soon as their scholarship grants cease. For this reason, some 
of the scholars who have held university awards have been 
compelled to take up positions elsewhere than in agriculture. 
In this connexion it should be noted that the number of 
university scholarships available under the scheme has recently 
been considerably reduced. 

At the present time, 634 scholars have completed their 
studies. Of these, 17 attended three or four-year degree 
courses, 41 attended two-year diploma courses and 476 
attended farm institute courses; 111 of those who attended 
farm institutes used the scholarships as stepping stones to 
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more advanced courses of instruction. The subsequent progress 
of the students who have completed their courses, so far as 
the Ministry has been able to obtain information, is summarized 


below:— 

Seniob (Degbbb) Awards 

Entomologist at a farm institute .. .. .. 1 

On staff of an agricultiiral college .. .. .. 1 

Assistant chemist in a sugar beet factory .. 1 

Assistant veterinary surgeon .. .. .. . . 1 

Commercial post with a firm of fruit growers .. 1 

„ „ „ mustard manufacturers . . 1 

Gaining practical experience on a farm .. .. 1 

Temporary lecturer in Biology at a women’s college 1 

Teaching post abroad .. .. .. .. 1 

Awarded further post-graduate scholarships .. 2 

No information .. .. .. .. 6 


17 


Senior (Diploma) Awabds 

Assistant Inspector, Ministry of Agriculture and Fisheries .. 1 

Assistant County Instructors .. .. .. . . 2 

Assistant County Instructresses .. .. .. .. 2 

On staff of an agricultural college .. .. .. 1 

Managers of farms .. .. .. .. .. . . .. 3 

Bailifis of farms .. .. .. .. .. .. .. 3 

Managers and manageresses of dairies .. .. . . .. 3 

Manageress of poultry farm .. .. . . . . .. 1 

Buttermakers and cheesemakers .. .. .. .. 4 

Working at research stations .. .. .. . . .. 6 

Organizer imder National Farmers* Union .. .. 1 

Costings Officer to a co-operative society .. .. .. .. 1 

Set up small holding on own accoimt .. .. 1 

Worlmg on parents’ small holdings .. .. . . .. 3 

Student assistant at an agricultural college .. .. .. 1 

Farm assistants .. .. .. 2 

Agricultural labourers .. 2 

Continuing studies with other help .. .. . . .. 2 

Police constable .. 1 

No information . 2 


41 

Junior Awards 
Assistant County Instructors 
Assistant County Instructresses 

Manual Processes Instructors . 

Inspector for a group of dairies 
Under-manager of large farm 

Bailiffs . . 

Assistant bailiffs and foremen 
Head stockmen 

Managers and manageresses of dairies and cheese factories 
Manager of nursery garden ,. 

Manager of Coimty Egg-Laying Trials 

Manageresses of poultry farms . 

Farm assistants 


3 

4 
1 
1 

4 
8 
6 
8 
1 
1 

5 
12 
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Agricultural workmen, including cowmen, cattlemen and 


horsemen .. .. • • 67 

Dairymaid to H.M. The King 1 

Dairy workers, including cheesemakers and milk testers.. .. 49 

Workers in horticulture • • 44 

Engaged in poultry work .. . . 9 

Working on own account:— 

As smallholders • • • * • • 4 

As nursery gardeners. 2 

As poultry farmer .. .. .. •. •. 1 

Engaged on parents* small holdings .. .. 62 

Milk recorders .. .. .. .. .. 2 

Recorders on experimental farms .. . . .. .. 2 

Emigrated for agricultural work .. .. .. .. . . 16 

Miscellaneous agricultural occupations .. .. .. .. 2 

Died. 1 

Obtained employment other than agriculture .. .. 22 

No information . .. .. 27 

Still seeking employment at date of inquiry . 8 


366 

It will be agreed that, taken as a whole, these results are 
most encouraging. It is noteworthy that, after so short a 
period as six years, three of the scholars should now be managers 
of farms (in one case the farms extend to over 1,000 acres); 
one, under-manager; seven, farm bailiffs; 14, foremen 

or head stockmen; that 19 should be managers or 
manageresses of dairies, cheese factories, nursery gardens and 
and poultry farms; and that a further 19 should hold 
positions in a teaching capacity in agriculture. The difficulties 
of securing suitable employment in the case of students 
possessing agricultural degrees are, no doubt, responsible for 
the comparatively poor showing in the section dealing with 
senior (degree) awards ; but most of the scholars have not 
long left the universities, and it is hoped that the next inquiry 
will reveal a much more favourable position. 

Particulars of the scholarships which are being offered this 
year may be obtained from the Secretary, Ministry of Agri¬ 
culture and Fisheries, 10 Whitehall Place, London, S.W. 1, 
or from the offices of Coimty Councils. The latest date for 
receiving applications is April 30, 1028. 
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VALUE OF COUNTY EGG-LAYING TRIALS 

Major H. D. Day, 

County Poultry Instructor, NotUi. 

The primary value of the egg-laying trials organized by 
County Authorities must always be mainly educational. They 
greatly help the County Poultry Instructor in his work, by 
being a practical example, in public, of methods of poultry 
management which he is teaching. They enable him to keep 
in touch with the stock breeders of his county, and to check 
their home records against those of their birds kept under 
permanent observation. This, coupled with the information 
he can gather by observation when visiting their farms at all 
periods of the year, enables him to form an opinion as to the 
merits of their strain. This information is of the greatest 
assistance when called upon to recommend eggs, chicks, or 
breeding stock for different purposes. 

The trials also serve as a centre to which parties from poultry 
societies and winter lecture centres can be taken for practical 
demonstrations in the summer. If a visible system of marking 
individual birds by the use of coloured rings, as well as 
numbered rings, is adopted, a lot can be taught about breed 
type and egg production. If the birds have been well selected, 
many examples of the breeder-layer type should be on view, 
and these should conform closely to the Poultry Club standard 
for the breed. 

To many people, the object of a laying trial is competition. 
This idea should not, of course, be eliminated : it would be 
a pity if it were. It should, however, come second to the 
principle that a county laying trial is a trial for breeding 
stock. To attain this end, the birds entered must conform, 
first of all, as nearly as possible to the breed standard as laid 
down by the Poultry Club. If they do not, they cannot be 
regarded as first-class breeding stock. Tliis conformation to 
breed type is practically ignored under the present rules, and 
all that can be done is for the County Instructor to do his 
best to obtain it. One still sees, however, such things as White 
Wyandottes the size of Leghorns ; Rhode Island Reds that 
might be Buffs ; Light Sussex very deficient in hackle markings, 
and so on. These can hardly be described as pure-bred breeding 
stock. This disregard of the Breed Standards in birds sent 
to laying trials has encouraged the divergence of certain 
utility types from these standards, just as the concentration 
on certain points by some fancy judges has led the exhibition 
tj^pe to diverge as far in other ways (c/. the small, laying White 

D 2 
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Leghorn with the bulky long-legged type of exhibition White 
Leghorn cockerel). Some provision in the rules at county 
laying trials should be inserted to debar birds not up to 
standard from taking high awards, however well they lay. 

Some details of the ti'ials as at present carried on are 
criticized. The system of scoring by points in preference-to cash 
values is objected to by many. It is said not to convey any 
meaning to many poultry keepers and farmers, who would 
a})preciate cash values. As the present system of scoring is 
based on the average monthly price of eggs over a number 
of years, the points each month being varied in accordance 
with that price, the value of each pen’s output can be obtained 
by using a co-efiicient for converting points to money. In 
last year’s Notts County lYial this co-efficient was Id. to 
3*41 points. By using the co-efficient from the previous year, 
a close approximation to the value of production can be 
obtained which will be the same for all; or the co-efficient can 
be obtained monthly by dividing the total number of points 
scored by the cash receipts for eggs in pence. This working 
out of positions on a cash value basis, however, appears to 
put too much emphasis on the commercial egg side. The 
real object of the trials, which is to discover the best breeding 
stock, is obscured by the commercial aspect of a cash column. 
Size of egg and body typo are even more important for the 
breeder of stock than mere numbers. The tendency of all 
stock to deteriorate without selection can be counteracted 
by breeding only from birds laying larger eggs than we require 
of the progeny, and paying great attention to breed type. 
We may take it, then, that the point system used in the 
county trials is as good as any other yet suggested, although 
it is admitted that it is somewhat cumbrous. 

The above remarks deal, in the main, with the local value 
of these trials. When we consider their national value, the 
first point that is obvious is that they can have but little 
value unless they are as imiform as possible. It is essential 
that this uniformity in certain directions must be absolute. 
In others, there may be variation within limits. 

The following points require absolute uniformity:— 

(1) Number of scoring birds in e€Wjh pen. 

(2) System of scoring. 

(3) Final Report to the Ministry of Agriculture. 

(4) Issue of awards. 

In other points, variation could be allowed at the discretion 
of the Local Authority :— 
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(5) Details of separate housing for each pen. 

(6) Feeding. 

(7) Monthly reports to competitors. 

Dealing witli these variable ijoints first; housing should 

in all cases be on the small pen system, each pen of six birds 
(five scoring and one reserve bird) having a separate house and 
run. Two illustrations are given of houses which vary in 
detail, but fulfil all the necessary conditions. Both are double¬ 
pen houses, having a floor area of 7 ft. by 4 ft. 6 in. for each 
pen. They differ, howev'or, in lighting system, position of 
nest boxes, and constructional work. 

Feeding may be varied, but full details should be included 
in the annual report. 

Monthly reports to competitors should vary with the local 
demand of the competitors and the teaching the County 
Instructor wishes to emphasize. The Instructor should 
see, however, that they contain the information he will require 
when compiling his final report for the Ministry. 

The reason for the absolute imiformity of the trials on 
I)oints 1, 2, 3 and 4, is that the whole national value of the 
trials depends on them. If these are uniform and there is 
only slight variation in the type of house used, the only 
important variant in management will be the feeding. If the 
method of feeding and foods used is definitely stated in the 
final report, the trials using similar methods can be grouped. 
From this, the effect of different feeding methods on egg 
production can be obtained with considerable accuracy in a 
few years. Similarly, by comparing the trials which fall in 
the same group for methods of feeding, the effect of variation 
of climate, soil, and position can be gauged. Many other 
equally important results can also be obtained which would 
prove of great value to the industry. 

Failing uniformity, the figures obtained annually by these 
trials will be more or less wasted from a national point of 
view. Given uniformity, we have available, to-day, some 
3,000 birds in 20 counties being trap-nested under official 
observation—^a great chance for obtaining valuable information. 

Taking the four points oii which uniformity is essential. 

(1) Number of Birds in a Pen, —This is necessary to avoid 
differences due to the higher production of small rather than 
large flocks, and in the calculation of averages. 

(2) System of Scoring. —^As shown above, the present system 
is satisfactory. 

(3) Form of Annual Report to the Ministry. —The form of 
this report might vary from time to time according to the 
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points particularly under observation. It would require very 
careful j)reparation. A few suggested points that might be 
particularly studied are :— 

(а) Causes of Death, —A list of all deaths and causes should 
be included. 

(б) Feeding, 

(1) Method of feeding and times fed. 

(2) Weight of grain consumed and mixture. 

(3) Woi^l.t oi mash < oiisumed and mixture. 

(4) Cost of food per bird. 

(5) Cost of food per dozen eggs. 

(c) Egg Production. 

(1) Monthly iirodiiction of Hp., 1st, 2nd, and N.S. eggs. 

(2) Production per bird. 

(3) Value of eggs per doz. (based on actual value obtained 

for eggs). 

(4) Egg production, grades, for each breed. 

(d) Broodiness, —Figures for the length of time off lay for 
broodiness in eacli brood, and number of birds broody. 

(e) Winter Moulting. —Figures for the length of time off lay for 
winter moult. Percentage of monitors that wore (1) in lay, (2) not 
in lay on arrival at tho trials. 

(/) Weight of Birds on arrival at, and dispatch from, tho trials. 
This would indicate tho laying qualities of diffei'ent-sized birds 
in each bleed. 

(gf) Breed Type ay id Character Isties.—Pens should be classified 
according to thoir conformation to tho Poultry Club standard 
for the breed. Preferably, tliis should be done by one individual 
at all tho trials. Tho pens should be judged as a whole, and not 
as individual birds, and put into one of three classos. Information 
as to the ogg production in each of these classos would be useful, 
and the trials would tend to improve lypo of bird, as well as egg 
production. 

(4) Awards ,— in addition to the prizes given by the Local 
Authorities, certificates to individual birds should be awarded 
on a uniform basis at all county trials. 

An important point in getting uniformity in reports must 
not be overlooked. Not only must the information required 
be asked for, but the actual method of obtaining it must be 
stated. Any eggs laid by birds during the monthly period in 
which they die should be deducted from the total of eggs laid 
by all the birds during that period, and the average for the 
period will be obtained by dividing the total for the period, 
so reduced, by the number of birds alive at the end of the 
period. The same method must be used in all counties to 
arrive at the figures for the annual report. 

If this uniformity can bo obtained, the figures that accumulate 
yearly would answer many of the questions that are at present 
debatable. What is laying type ? Can it be obtained close up 
to Poultry Club standards ? What do we lose (or gain) by 
broodiness ? Is wet or dry mash really better for egg produc-- 
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tion ? Does either tend to produce the winter moult ? There 
are hundreds of such questions, and many of thorn could be 
elucidated if full advantage is taken of the system of laying 
trials under the County Authorities and the Ministry of 
Agriculture. It may be asked, why not put all laying trials, 
county and private, under one authority ? The answer is 
that the two classes servo different purposes. The county 
trials are firstly educational, the others almost entirely 
competitive. The educational value of the county laying 
trials depends, therefore, on one thing—Uniformity, but that 
must be not only in their rules, but also in their control. As 
their value depends on the reliability and official nature of 
the figures obtained, the Ministry of Agriculture should, 
therefore, be the best authority to deal with them. 


HOUSING IN COUNTY LAYING TRIALS 

Major C. H. Eden. 

Mmistry of Agriculture and Fisheries. 

The tjrpe of house which is illustrated and described in this 
note, was first put into use in the Devon County Trials, in the 
season of 1925-26, and has since been adopted at the Dorset, 
Wilts, Middlesex, and Somerset trials, except that, at the 
Somerset trials, a slight modification has been made in the 
method of window adjustment. 

The design was considered from the point of view of health 
of the birds, and convcmiencc in everyday use for the managers. 

It is 6 ft. 6 in. high in front, and 6 ft. at the back, 8 ft. long 
and 6 ft deep, divided in the centre so as to accommodate 
two pens of birds. The floor space, which is all kept clear and 
available for scratching exercise, gives 24 sq. ft. per pen, thus 
allowing 4*8 sq. ft. per bird with five birds, or 4 sq. ft. per 
bird with six birds, in cases where there is a reserve bird. 

Ventilation is provided by a 2 in. opening at the highest 
point of the house, and this is protected by a 6 in. vertical 
board. Below this, then? is another opening of 10 in., protected 
by a hood. The front windows are also made to open. 

Ample light is provided by windows placed low down at 
the back. The exits for the birds are placed either in the 
front or back, to suit the arrangement of the pens. 

The nest boxes, (three in number), which are provided with 
wire netting bottoms, are placed immediately opposite the 
doors, and are in a very accessible position for the attendant, 
it being possible to release the birds without actually entering 
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the house. Small spy-holes are cut in the doors, so that, when 
the houses are arranged with their backs to the alleyway, it 
is possible to see whether the trap nests require attention 
without opening the doors. This small matter saves considerable 
time in going the round of trap-nesting. When the houses 
face the alleyway, then, of course, it is possible to see the 
nests through the front windows. 

A centre door has not been provided, as it was considered 
unnecessary in such a small house, and the space it would 
occupy is better utilized for the nest boxes. A convenient 
place for dry mash hoppers is on the side of the house, between 
the door and droppings board. 

In exposed positions, it is necessary to anchor the houses \o 
the ground. These houses have proved very satisfactory in 
use. 

He * ♦ * « * 

WEEDS OF ARABLE LAND 

H. C. Lono, B.Sc., 

Ministry of Agriculture and Fisheries, 

The harm done by weeds has been recognized by tillers of 
the soil throughout the centuries, and it may be recalled that 
advice on weed destruction was given by John Fitzherbert in 
1523, Thomas Tusscr in 1557, Thomas Hale in 1756, James 
Grahame in 1812, and many another old writer. Tusser^s 
horse-hoeing husbandry, indeed, has been regarded as a main 
specific for weed destruction almost since he first promulgated 
it. The literature dealing with weeds has been scattered, but 
certainly not negligible. It is proposed to give here as simple 
an account of the weeds of arable land as may be possible. 
If a weed is a plant out of place,and if it be true that agri¬ 
culture is ‘‘a controversy with weeds ”—as a Bishop of 
Newcastle is reported to have observed—and that British 
farmers lose millions of pounds sterling in the necessary 
carrying on of that controversy, then the more we know of 
the weeds we have to fight the better, and the more likely are 
we to be able to succeed in the combat. 

The writer’s practical interest in weeds began in a small 
garden as a child ; it became more intense on the land when, 
in his ’teens, he spent many a back-aching day pulling charlock 
—before spraying was known—and it culminated some 20 
years ago when he realized that others might wish to know 
more of the widely scattered literature he was collecting. 

In the third week of August, 1909, 10 minutes were spent 
in collecting such weeds as were most easily found within an 


1928.] 


Weeds of Arable Land. 


61 


^Convolvulus arvenais 
*Polygonum convolvulus 
^Polygonum avicularc 
*Rumex sp. 

*Tu88ilago farfara 
^Mentha arvenais 
^Sinapia arvenaia 
*Sonchua arvenaia 
*Stellaria media 
Papaver sp. 

Potentilla anaerina 
^Ranunculus arvenaia 
*Viola sp. 

Aeihuaa cynapium 
Scandix pecten-vencria 


Senecto vulgaris 
*Galium aparine 
Vicia saliva 
^Matricaria inodora 
Plantago major 
Lychnis alba 
^Euphorbia exigua 
*Alopecurua agreatia 
^Agroatia sp. 
Agropyrum repena 
Poa annua 
♦ Veronica sp. 
Myoaotia sp. 
Alchemilla arvenaia 


area of perhaps little more than 100 sq. yd. in a field of 
standing wheat. In this small area were gathered the following 
29 species:— 


Of these species, most are very troublesome weeds, and it is 
worthy of note that all those marked with an asterisk were 
abundant! 


In another case, 13 species of weeds were found in a wheat 
field in which the crop was already cut; and in a field of peas 
was an almost overwhelming quantity of Field Bindweed 
{Convolvulus arvensis)^ Black Bindweed {Polygonum convol¬ 
vulus) and Perennial Sow Thistle {Sonchua arvensis), besides 
many other weeds. 

Finally, in a good garden soil, which had been well culti¬ 
vated for at least three years, few weeds having been allowed 
to shed their seed during that time, one sq. yd. was measured 
off, and all seedling weeds were removed by hand, on May 17, 
1909. An attempt was made to count the seedlings and 
separate them roughly into species, with the following result:— 


Number 

Buttercup (? chiefly Ranunculus repena) . . . . 664 

Annual Meadow Grass {Poa annua) . . 107 

Dock (Rumex sp.) .. .. .. .. 60 

Goosefoot {Chenopodium album?) . . . . . . 26 

Groundsel (Senecio vulgaris) .. .. 26 

Shepherd’s Purse {Capsella huraa-paatoria) . . 16 

Annual Sow Thistle (Sonchua oleraceua) 14 

Chickweed {Stellaria media) .. . . 10 

Persicaria (Polygonum persicaria) .. .. 8 

Charlock (Sinapia arvenaia) .. .. .. .. 6 

Creeping Thistle (Cnicua arvenaia) . . 4 

Plantain (Plantago sp.) . 1 

Clover (Trifolium sp.) .. 1 

Various 120 

Total 1,060 


In addition to these were found two plants of shepherd’s 
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purse near the seeding stage, two growing portions of oouoh 
rhizomes, and one small potato plant! 

If any further evidence of the prevalence of weeds, and the 
injury they cause, were required it has been furnished in 
abundance on many a farm since then, and in numerous 
letters inviting suggestions directed to the eradication of 
many troublesome species. 

A little consideration will make it clear that cultivated 
crops are harmed and profit is reduced by weeds in a variety 
of ways. It may enable us to understand this the more readily 
if we consider for a moment the functions of the difierent 
parts of a plant. 

Seed .—The seed contains the germ of the new plant, to 
continue the life of the species, and in nature is usually the 
sole moans of continuing the annuals and biennials. 

Flower .—^The fiowers of plants are the organs concerned 
with seed production, and are specially fitted, according to 
circumstances, to ensure successful pollination and fertilization. 

Stew .—In general the stem serves the part of support of 
the foliage and flowers, and in most cases is sufficiently stout 
to stand alone and raise these parts to secure light and warmth 
and air. In some cases, weak stems are specially adapted to 
attain the desired end, as in climbers having tendrils or hooks. 
The stem also distributes water and mineral food in solution 
to the various branches of the plant. 

Leaves .—The green leaves of the more ordinary flowering 
plants play the part of breathing and feeding organs, for the 
purpose of absorbing carbon dioxide from the air, building 
up from it the organic structure of the plant, and returning 
oxygen to the air. (To some very slight extent the process 
may be reversed during the hours of darkness, but this is 
almost negligible.) 

Root .—The function of the root is at least two-fold: to 
anchor the plant in the soil by its ramifications vertically and 
horizontally, and to pump up. water and mineral food in 
solution for the use of the jjlant. In some cases a creeping 
“ rootstock or underground stem—commonly spoken of as a 
root—^may serve perennials as a means of propagating the 
species. In biennials and perennials the root or rootstock 
stores up reserves of food to carry the plant over the winter 
and enable it to resume growth in spring. In certain plants, 
of the order to which clovers belong, small nodules on the 
roots contain nitrifying bacteria which enable the plant to 
fix the nitrogen of the air for its use. 
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The root system often descends deeply into the ground, 
far beneath the soil and into the subsoil, particularly perhaps 
in open sandy land and on the chalk formation. It may 
suffice to note, as an example, that in some 50 of the chief 
species of chalk down plants, Anderson found that, on the 
average, “ the zone in which the bulk of the feeding roots 
occur is 4-8 in. below the surface/’ In some cases, 
however, individual species reached much greater depths, 
c.gr., 12-20 in. (Thymus serpyllum), 16-27 in. (Poterium 
eanyuisorba)* 

The function of the different parts of the plant are of 
importance when one comes to consider means of eradication. 
The prevention of flowering and seeding is obviously desirable 
in combating weeds. To this end, the cutting of foliage and 
stem prevents growth generally—altogether in annuals, very 
largely in biennials, and quite usefully in the case of perennials. 
In perennials, the cutting of the plant induces the root or 
rootstock to send up fresh shoots, in a renewed endeavour to 
produce flowers and seed. Each time this takes place more 
oi the food reserves are used, so that repeated cutting gradually 
exhausts the plant until it dies. 

Both the farmer and the gardener are aware that their 
crops require plenty of space to enable each individual plant 
to grow, and this is quite plain when we observe the space 
allowed for a turnip, a mangold, an onion, or a potato root. 
The principle of space is involved in the idea of “ singling ” 
root and other crops and flowers. Two plants cannot 
advantageously grow on the spot of ground intended for one, 
and, if several charlock plants and oat plants grow together 
with their roots in the same cubic foot of soil, it is certain that 
the charlock will exert an adverse influence on the oat, and 
prevent it from yielding its full crop. A plantain growing 
on a lawn covers quite a large area with its broad flat leaves, 
under which grass does not grow, the removal of the weed 
leaving a bare patch. Under ideal conditions the whole of the 
cultivated area should be occupied, even if not covered, by 
the planted crop. 

When we see a cornfield crowded with weeds, we may be 
quite sure that these not only take up much space, but that 
they also rob the cultivated crop of food, air, warmth, and 
moisture. A large crop of weeds needs a considerable 
quantity of mineral food, which can only be obtained 

♦Violet L. Anderson : “ Flora of the Chalk Downs/* Science Progress, 
No. 87, Dec., 1927, p. 444. 
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from the soil and from the manures applied for the sown crop. 
Weeds absorb soluble ingredients from the soil in considerable 
quantity. Analyses made at Konigsberg, and reported by 
Professor Stutzer and L. Seidler in 1908,* show that the 
amounts of nitrogen, phosphoric acid, potash, and lime which 
are removed are deserving of serious consideration. A number 
of weeds, without their roots, were collected from oatfields, 
the soil of which was fairly heavy and poor in humus. In the 
case of wild radish or white charlock, the plants had already 
formed many seed-pods, but the other weeds were in full 
bloom. The analyses indicate that the nitrogen in persicaria 
equalled 20 per cent, and that in the sow thistle nearly 
15 per cent, of albuminoids in the dry matter. Phosphoric 
acid was chiefly taken up by spurrey and persicaria ; potash 
by the sow thistle and spurrey; and lime by persicaria, 
yarrow, and cornflower. The following table shows the actual 
figures:— 

Percentage Contents of Dry Matter. 

Phos- 


Sow Thistle (Sonchus 

Nitro¬ 

gen 

phono Potash 
acid 

Lime 

Sodium 

Crude 

ash 

oleraceua) .. 
Cornflower (Oentaurea 

2*39 

0-88 

4*77 

1*94 

2*16 

14*95 

cyaniLs) 

Spurrey (Spergula ar- 

2-36 

0*78 

1-94 

3*13 

1*07 

8*12 

venaia) 

Vl^ild Kadish (Raph- 

2-36 

1-08 

4'21 

1*52 

1*91 

10*12 

anna raphaniatrurn) 
Persicaria or Red¬ 
shank (Polygonum 

1-85 

0-78 

1*30 

1-81 

0-71 

5-22 

persicaria) 

Yarrow (Achillea mille¬ 

312 

M6 

312 

4*93 

2*53 

10*58 

folium) 

2-30 

0-93 

315 

3*84 

M7 

9*61 

Average of six weeds 

2-38 

0-93 

308 

2*86 

1*69 

9*76 

The figures show that weeds take from 

the soil food material 


which would have been equally available for the cultivated 
crop, but which is thus lost to the farmer, at least for the 
time being. Although the weeds may in some way be utilized, 
or the food they have taken be in part returned to the soil, 
it would be of greater benefit to the farmer if the food removed 
by the weeds were utilized more directly in building up larger 
and better grain, root, or fodder crops. 

If any ordinary crop is to grow successfully, an unrestricted 
amount of light is requisite, green crops being unable to 
develop the green colouring matter, or chlorophyll, necessary 
for their nutrition, except in the presence of sunlight. This 

* Fuhling^B iMndmrtachaftUcke Zeitung, June 15, IDOsTp.^^ 
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may be clearly seen when a patch of grass is covered with a 
board or a sack, the grass which grows beneath being of a 
sickly yellowish-white colour. Crops vary in their ability to 
tolerate lack of a free supply of light, but, as a general rule, 
the more light crops get the better. An abundant growth of 
weeds tends to restrict the light supply, and has therefore 
a bad effect on the cultivated crop. The supply of heat to the 
soil and crop is also restricted, and the free circulation of air 
is prevented. Ripening com crops, especially, suffer in this 
way from a profusion of weeds, both as standing crops and 
when stocked to dry. Wollny found that an unweeded soil 
was colder to a depth of four inches than a soil kept free from 
weeds. 

An important point is that weeds also absorb from the soil 
and transpire,” or pass off into the atmosphere, large 
quantities of moisture which would be of great service to the 
growing crop. For example, a maize plant has been observed 
to transpire, in the 15 weeks between May 22 and September 4, 
as much as 36 times its own weight.* A large oak tree is 
also stated to transpire 10 to 20 gallons of water in a day; 
while barley, beans, and clover were found to transpire, 
during five months of their growth, over 200 times their 
dry weight of water. Experiments conducted at the Agri¬ 
cultural Experiment Station of Cornell University many 
years ago showed that during the growth of a 60-bushel 
crop of maize the plants pumped from the soil, and transpired 
into the air through the leaves, upwards of 900 tons of water. 
A 25-bushel crop of wheat similarly disposed of 500 tons of 
water. Since weeds also transpire, it is certain that, if the 
ground be covered with weeds, much of the moisture which 
would be of value to the crop will be lost in the manner 
indicated. Weeds are especially harmful in this way in a hot 
summer, and the loss is most felt by cultivated crops on 
light sandy soils. 

Experiments at Iowa Agricultural Experiment Station, 
comparing wheat and oats grown alone with the same crops 
grown with black mustard to represent a crop of weeds, 
indicated that the mustard impaired the crop, the mixture 
cutting down the weight of dry matter produced. 

A multitude of weeds in a cultivated crop hinders proper 
and thorough cultivation. “ Singling ” of root crops, earthing 
up of potatoes, even ploughing, cultivating, and harrowing, 
are all rendered more difficult and costly by their presence. 

* Fream, Elemmta of AgricvUure, Ed,, p. 158. 
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The harm frequently done by weeds in sheltering insect 
and fungus pests is considerable. In addition to serving as 
hiding places for insects, they may be intermediate host 
plants for both insects and fungi, and many examples might 
be quoted. 

Some seeds are actually parasites living on the crop under 
cultivation, feeding on the juices elaborated by the crop for 
its own growth. These parasites may do great damage, even 
killing extensive areas of the crop. There are two rather 
important parasitic weeds which occur on arable land, dodder 
and broom-rape, both of which attack red clover {Trifolium 
pratenae). 

Quite a number of weeds must be regarded as poisonous, 
either to man or to farm live stock, and, as such, are to be 
destroyed.* In other cases, although not directly harmful 
to stock, weeds may taint the milk, and consequently the 
butter made from it, of cows which have fed upon them, 
thus lowering the market value of the produce or rendering 
it distasteful for home consumption. Similarly, meat may be 
severely tainted. 

Certain climbing and binding weeds, e.gr.. Bindweeds 
{Convolvulus arvensisy C, sepium^ and Polygonum convolvulus), 
twine themselves round bush fruit-trees, cereals, and many 
garden crops, and when once they gain a footing are difficult 
to eradicate, and may do much damage. Wild vetches, 
cleavers, etc., may, by sheer weight, break down com crops. 

The importance of sowing clean seeds is now fairly generally 
recognized, and farmers, as a rule, prefer a high-class to a 
low-class sample. Nevertheless, sufficient care is not always 
exercised in the selection of agricultural seeds, and when 
these contain many weed seeds the crop is bound to suffer, while 
there is greatly increased expenditure in cleaning the crop. 
Further, if a crop is “ dirty ” the seed merchant is certain 
to offer only a low price, or a reduced price, for samples of 
grain, clover, grass, and other seeds badly infested with 
weed seeds, for considerable trouble and expense is involved 
in cleaning them. To take two examples only, wheat for 
milling purposes is much reduced in price if it contains many 
bulbils of wild onion, or much seed of corn cockle, black 
bindweed, or wild or cultivated tares; and clover samples 
containing dodder and other weed seeds are seriously 

* See Miscellaneous Publications, No. 67 (Poisonous Plants on the 
Farm), 1927, obtainable from the Ministry, price 28., 2s. 6d., and Ss. 
net, post free. 
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depreciated in value. Agricultural seeds suffer if weed seeds 
are present, not only because the seed merchant must expend 
time and money in cleaning them, but if this be not done 
thoroughly the farmer is faced with the introduction of new 
and harmful weeds on his farm. 

The growth of roots and underground stems is sometimes 
responsible for the stoppage of drains, and may, therefore, 
cause considerable expenditure in correcting this trouble. 

When weeds are very abundant in com and hay crops, 
reaping or mowing the crop is much more difficult and pro¬ 
longed, while drying or curing is also rendered troublesome. 
Much opportunity is thus offered for the spoiling of both 
grain and straw by long exposure to the weather, to say 
nothing of loss due to birds and animals. Where many 
thistles abound, pitching, loading, stacking, and thrashing are 
all rendered more troublesome and costly. 

It is probable that no farmer needs proof that great losses 
are due to the infestation of crops by weeds, but various 
attempts have been made to determine the financial loss duo 
to the presence of weeds among crops. In some cases the 
extent of the loss has proved to be greater than the farmer 
would anticipate. Percival, in writing of some field observa¬ 
tions, 24 years ago, wrote :* “ In many cases the moderately 

weeded areas carried from 40 to 50 per cent, more crop than 
those on which the weeds were unchecked.’’ Wollny has 
placed the annual loss of crops due to weeds in Bavaria at an 
average of 30 per cent.*]’ Investigations conducted in Norway 
by E. KorsmoJ show that the effect of weeds on the yield 
and money value of crops is very serious. Hay, barley, and 
potatoes were each grown on duplicate plots of the same 
size, one being clean and the other weed-infested. The crops 
were carefully weighed and the yields calculated. The results 
may be given thus in English figures (taking 2*2 lb.=l kilo¬ 
gramme and 2*48 acres =1 hectare) :— 

Percentage loss in 

Yield per acre money value on 


Crop 

Clean plot 

Weedy plot 

weedy plot compared 
with clean plot 


Cwt. 

Cwt. 

Per cent. 

Hay 

Barley— 

49 

♦13*8 23 

47 

Grain . . 

18 

6*6) 

46 

Straw .. 

30 

♦13-8 19 J 

Potatoes .. 

176 

90 

49 


* Weight of weeds included with hay and straw. 


* Jour, Bd, Agric,^ March, 1904, p. 462. 
t Fr. Maier-Bode, Die BekampfuTig der Acker-Unkrduter. 

} Tidsskr. Norske Landbr. 10(1903), Nos. 6, pp. 247-280; 7, pp. 
296-330. (Review by F. W. Wells in UM, Expi, Eta, lieconi, 1903-4, 
p. 683.) 

E 
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An experiment carried out in 1907 and 1908 at University 
College Farm, Reading, showed that, when mangolds were 
not weeded after plants were singled, the yield in the two 
years averaged 16J tons per acre, while on a similar plot, on 
which the weeds were kept down by hand weeding only, 
without hoeing, the yield averaged 39 tons. When kept 
clean by hoeing, the yield was practically the same as with 
hand weeding, but with two hoeings only the yield averaged 
37tons per acre ; with one hoeing only the yield was 31 
tons. Two points in this experiment stand out clearly : one 
hoeing only aj^pears to have almost doubled the yield ; while 
hand weeding, and keeping quite clean by hoeing, had about 
the same effect, and much more than doubled the yield, the 
‘‘ no weeding ” and “ hand weeding comparing in yield as 
100 to 240. 

Losses due to profuse growth of charlock and allied species 
(described below) have been found in Germany to be very 
great. The following examples may be given, taking 2*6 
acres to the hectare, 2*2 lb. to the kilogramme, and oats at 
42 lb. per bushel* :— 

With Charlock Without Charlock A pproximeUe loss 
bushels per acre bushels per acre due to Charlock 

per cent, 

(1) Oats . 46 67 33 

(2) Oats . . 24-8 76-5 67-5 

The small extent to which a cultivated crop can compete 
with weeds was long since demonstrated at Rothamsted,t 
where a plot of wheat which was allowed to shed its grain 
and reproduce itself in subsequent years without any kind 
of cultivation or help against weeds was found in the second 
year to produce only about half a crop, less the next year, 
and only two or three stunted wheat plants in the fourth 
season, after which the wheat disappeared entirely—a literal 
case of a crop being smothered by weeds.” Instances are 
known to every farmer in which a vigorous fight against 
weeds has had to be waged in order to raise a successful crop 
of com or roots. 

The practical farmer who is thoroughly alive to his own 
interests will allow no weeds to grow if he can possibly help it. 
The first object of a farmer, gardener, or fruit-grower who 
has land foul with weeds is to exterminate these as quickly 
as possible. Eradicating charlock in the cornfield, thistle 

* Arb. d. dout. Landw* Gesell: Ackersenf und Hederich^ Gustav 
Schultz, 1909. 

f Sir E. J. Russell, The Book of Rothamsted Experiments, (Second 
Edition, 1917.) 
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cutting on both arable and pasture land, cleaning arable 
land of couch or twitch, removing weed seeds from a seed 
erop—all these absorb much time, and consequently mean 
considerable loss of time, energy and money. Fortunately, 
the persistent destroyer of weeds will find that, as time goes on, 
his expenditure on this score becomes less and less, until the 
weeds are in ordinary seasons kept down effectually in the 
ordinary proeess of good cultivation, so that when once a 
farm is clean it is, with due eare, much less difficult to main¬ 
tain it in this condition. Preventive and remedial measures, 
however, must be closely and faithfully followed, and no 
slackness or negligence allowed to creej) in : One year’s 

seeding means seven years’ weeding ” is a motto which should 
be well graven in the minds of all cultivators of the soil. 

If weeds may perchance be said to serve any useful purpose, 
it would doubtless lie in the fact that by their mere presence 
they indirectly promote good tillage, without which first- 
class agricultural crops cannot be raised. No sooner are the 
root and many other crops through the surface than the hoe 
of a good farmer or gardener is put to work to keep down the 
weeds, and this act of tillage, quite apart from the destruction 
of the weeds, is one of the chief nutans which conduce to 
good crops, since it leads to the production of a fine tilth, 
minimizes the evaporation of moisture by capillary action, 
and aerates and sweetens the soil. In field cultivation, hand 
hoeing is very materially assisted by the horse hoe ; in 
ordinary gardening the hand hoe alone must be kept busy 
early and late. It was well said by a writer in The Times 
(May 25, 1907) that ''many a casual gardener owes what 
success he has largely to the accidents of weeds. They demand 
the use of the hoe ; and the more soils and plants are studied, 
the more manifest does it become that a friable, well-worked 
surface is the prime secret of cultivation, even in the case 
of many things that grow deep.” 

While, however, weeds act as an undoubted incentive to 
good cultivation, without which the best crops cannot be 
grown, they do so much injury in other ways that their 
destruction is essential. The damage done by weeds, the 
means of their distribution, and the general preventive and 
remedial measures which may be practised will be summarized 
in a subsequent article. 
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THE “MAT” IN GRASSLAND 

John Obr, 

The University, Manchester. 

The existence of a “ mat of fibrous roots on the surface 
of the soils of old pastures is common. It is generally known 
that this mat hinders the interaction of agents in the soil 
and air, whose combined activities are necessary to produce 
a good crop of grass. Enterprising farmers who wish to remove 
this obstacle to growth may plough up the old turf, put it 
through a rotation, and lay it down with a mixture of seeds. 
The crops in tho rotation may be profitable, and the seeds 
mixture may both catch and hold well, but there is con¬ 
siderable exjKinse attached to the operation, and a propor¬ 
tionate risk. A modified and less expensive process is to 
plough and seed down at once. 

Other farmers, with the same object in view, but perhaps 
less ready to go through the course of a rotation, or to take 
the risk of turning their land at all, use some rejuvenating 
implement to cut and break the mat. They may believe 
that the minimum of disturbance of the old conditions 
necessary to obtain an improvement is the safest and most 
economic policy, and that there is much to be said for this 
view will bo acknowledged by tho>se who have seen some of 
the crops of tro\ible which have been reaped on grass and 
meadow land ploughed during the Great War. After a mat¬ 
breaking implement, farmers can use lime and other fertilizers, 
with or without a seeds mixture, and achieve success. 

There are other farmers, and they are probably the 
majority, who are anxious to achieve the same result, but who 
cannot adopt either of the methods mentioned above. Their 
land is steep and rough; their farms and fields are small; 
they possess no adequate implements, and no power, horse 
or tractor, to use them if they were purchased. Land of this 
kind is found in all the hilly parts of England. Large areas 
of it lie in East Lancashire, North-east Cheshire, and West 
Yorkshire, where the soil conditions and the atmosphere 
aggravate the mischief. In some of these parts, the mat has 
been growing for years, or for centuries. Its destruction is 
desirable, because its presence interferes with the only kind 
of farming which is possible with the personal and financial 
conditions as they are there, and because, owing to the 
proximity of good markets, improvement is correspondingly 
profitable. The most usual method of operation, and the one 
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most consistent with the farmers’ resources, has been the 
application of lime, or phosphates, or both together. The 
disappointing aspect of this method is generally the long 
delay before results are obtained. The period of the delay 
depends on the treatment. If there is rough, shaggy grass 
on the surface, as well as the mat underneath, the pene¬ 
tration is so much slower. Experiments show that it takes 
six, seven, or eight years for the lime to do its work in such 
conditions, and, of course, phosphates are wasted. There are 
few farmers ready to spend money when they have to wait 
so long before seeing any return from it. 

In searching for the method most suitable for farmers of 
moderate means on small farms, and possessed of the barest 
facilities for cultivation, one combination of operations was 
tried. On a pasture on an East Lancashire farm, two acres 
were treated. Excessive acidity had encouraged the growth 
of the worst herbage. Sorrel and “ soft grass ” {HolcvyS ynollis) 
flourished, or grew luxuriantly, rotted, and left bare patches. 
Bent occupied a good deal of space. Lime was applied in 
November, 1925, rock phosphate in February, 1926, and 
wild white clover was sown in the following April. During the 
spring months, when the rainfall was heavy, a Parmiter 
harrow was freely used. The farm is 600 feet above sea level, 
and the field, considering the character of the pasture, had 
been pretty heavily stocked. There was more than one cow 
to the acre carried during the summer, and one or two horses 
had the run of it in winter. The ugly broken patches, which 
the cows would not graze, considerably reduced the useful 
area. It was one of those fields, of which there are hundreds, 
more correctly described as exercise grounds for the cows 
than as sources of their food supply. The grass was not too 
long or thick, and in its soppy, wet condition the harrow 
scored and scratched the surface sufficiently to make, in most 
parts, a very shallow seed-bed for the clover. There was good 
growing weather at the time of sowing, and, in August, a 
reasonably thick growth of clover appeared. By this time, 
the cows had demonstrated their preference for the two 
acres as compared with the rest of the 20-acre field. 
Their close grazing, and the change in the herbage, entirely 
altered its appearance. On examination, in the spring of 1927, 
the clover roots had penetrated the mat to the depth of two 
inches on the average. They continued growth during the 
summer, and went down from one to two inches farther. 
The clover itself spread widely over the surface, supplanting 
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the bent and sorrel and making a strong fight against the 
“ soft grass.” 

That is about all that has happened. There is no apparent 
breaking or dissolution of the mat, and it is hard to say what 
the ultimate effect on it will be. The farmer is comparatively 
indifferent about this. He is satisfied with the verdict of the 
cows, and with their performance, with the disappearance 
of the ugly pasture, and with the rapid spread of the clover. 
In this experiment, for a moderate expenditure he sees the 
prosi)ect of a definite profit. The achievement of the clover 
is that, given a start in a very sui)erficial layer of soil with a 
congenial mixture of lime and phosphates, it uses this foot¬ 
hold to push its roots through the mat. The lime and phos¬ 
phates in turn may use the roots as conductors to make their 
way to the subsoil. Decomposition of the mat may take 
place through its aeration by the penetration of the roots, 
and probably by the action of the lime which they carry into 
it. 

The combination of operations is simple. They may be 
summed up thus : (1) apply lime in autumn, (2) apply phos¬ 
phates as soon as convenient, (3) harrow the old pasture 
without mercy in spring, (4) sow wild white clover in the best 
growing weather of spring or early summer, and use the 
harrows again. Wild white clover is a good thing and it is 
an aggressive thing. The second quality adds infinitely to 
the value of the first. In this experiment, it is its aggressive¬ 
ness which makes it an effective substitute for a mechanical 
cultivator. It attacks the mat by sending its roots straight 
through it, and by spreading itself almost universally over 
the surface. The supply of lime and phosjihates will have 
to be renewed, but, with proper support, there is no doubt that 
the clover will vanquish even the Holcus mollis. Experiments 
on the same lines, but on a larger scale, were started in 1926. 
The same results are following. The mat in meadows is a 
separate and more difficult problem. 

For the guidance of any one who may think of trying the 
experiment, the costs of the materials for one acre at the 
works, as well as at the station, may be given :— 

2 tons of ground limestone, cost at Buxton 14s. per ton. 

5 cwt. rock phosphate, cost at Widnes .. 2s. 9d. per cwt. 

1J lb. wild white clover .5s. per lb. 

To the East Lancashire station, about 30 miles from Buxton, 
the railway carriage for lime is 5s. 9d. per ton, and from 
Widnes, about 25 miles, lOd. per cwt. for phosphate. The 




1928.] 


Apeil on the Farm. 


63 


cost of the materials, therefore, at the works was £2 9s. 3d., 
and at the station £3 4s. 9d. per acre. The cost of cartage 
will vary with the distance of the fields from the station. 
Here, the field was less than a mile from the station, and the 
lime was carted by one man and horse, and applied straight 
from the cart in four hours. This cost may be put at 4s. Gd. 
If the cost of a man and horse harrowing is put at Is. Id. 
per hour, the farmer may decide the number of hours necessary. 
One advantage is that the harrowing need not be done in 
fine weather. The final cost on the East Lancashire farm 
was about £3 15s. 9d. per acre. The element in this sum 
which might be altered is the expenditure on lime. In bad 
cases, an additional ton might be used. Against the cost, is 
to be set a definite reduction in the cost of feeding stuffs. 

The results obtained in 1926 have been confirmed by a 
larger number of experiments in 1927. These again have* 
been so satisfactory, from the economic point of view, that a 
number of farmers are running the experiments for them¬ 
selves this year. 


APRIL ON THE FARM 

J. R. Bono, M.Sc., N.B.A. (Hons.), 

Agricultural Organizer for Derbyshire. 

April Tillages. —There is usually a considerable spell of dry 
weather in this month ; and, with the (;attle still indoors, the 
numbers of all kinds of live stock increased by the recent 
arrivals of young, and with so many branches of field work 
claiming attention, this is perhaps the busiest period of the 
whole farming year. Even when weather conditions prevent 
sowing and cleaning operations, there are plenty of other 
jobs—mixing artificial manures, repairing walls and fences, 
opening drain mouths (this being the time for the detection 
of faulty drains and stopped openings), and preparing generally 
for progress when the land is again ready for the teams. 

The field operations of April comprise the drilling of such 
parts of the land intended for oats and barley as could not be 
sown in March ; the greater part of the acreage of second- 
early and main crop potatoes is planted in this month, and a 
portion, if not the whole, of the land devoted to ox-cabbage 
should now be planted. Where cabbages are expected to 
keep well until the beginning of January, however, later 
plants and later planting are desirable. About the third week 
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in the month is a favourite time for drilling mangolds and 
kohl rabi, and the first batches of folding and soiling crops— 
vetches, rape and early turnips for July and August, and 
kales for autumn use—are now put into the ground. Sometimes 
the attempt to sow by the calendar instead of the condition 
and temperature of the soil leads to a poor plant of mangolds. 

Grass and clover seeds are also commonly sown in April. 
Where the cover crop is wheat, plenty of harrowing is needed 
on heavy soils to prepare the surface for the seeds, but, given 
this and a dressing of slag at the time of sowing, wheat is a 
good crop in which to seed down. Early sowing is advisable 
for grass and clover seeds under wheat, but this is impracticable 
in late-sown spring com. In response to inquiries concerning 
seeds mixtures for two years’ ley, the following prescription 
is given as typical: perennial rye-grass 121b., cocksfoot 61b., 
late-flowering red clover 6 lb., alsike 2 lb., and white clover 1 lb. 
Caro should be exercised to obtain a genuine late strain of 
the red clover, such as Montgomery or Cornish marl. Where 
an early bite for sheep is required, Italian rye-grass must be 
included in the mixture for that purpose. 

Land intended for bare fallow should receive its first 
ploughing in April, and that assigned to sugar beet, swedes and 
turnips should be chain-harrowed and, if necessary, seed- 
harrowed to form a surface mould which checks clod formation. 
Too commonly, in the stress of attention to other pai*ts of the 
farm, the land intended for these crops is not touched until 
near the time for sowing, by which stage intractable clods 
have baked, entailing much labour and loss of soil-moisture 
in their reduction. 

At one time, the outlook for spring tillage operations on 
medium and strong soils was bad, but probably the February 
and March frosts will bo found to have lessened the difi&culties 
somewhat. In many cases, however, it was impossible to 
^PP^y plough-in the yard manure before the frosts occurred, 
and much late ploughing to cover manure and, unfortunately, 
to bury the frost mould, will have to be done this year. For 
potatoes, there is no great objection to applying the manure 
in the ridges at the time of planting; some growers first 
throw a little soil over the manure and plant or dibble the 
potatoes on this before splitting the ridges. Mangolds, however, 
often germinate badly and come away weakly when drilled 
on newly manured and split ridges. Wherever practicable, 
the ridges for mangolds should be manured and split and 
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allowed to settle and mellow two or three weeks at least before 
drilling. Just before the seed is drilled, the ridges should be 
.superficially stirred with the chain harrows, which operation 
not only freshens the soil for the reception of the seed, but 
also removes clods and destroys weed seedlings. 

April Grazing. —Under ordinary management, April is not 
within the grazing season for cows in the Midlands and the 
North of England. During the month, fattening fields are 
stocked with bullocks, and store dairy stock begin to run out 
on the pastures not reserved for the milking herd ; but 
commonly the cows are kept indoors until May. It has hitherto 
been regarded as a rule of good husbandry not to turn the 
cows out for full grazing until the grass affords a full bite ; 
premature grazing incurs the risk of the pasturage failing, 
especially in a dry summer, and in any case it is considered 
inadvisable to make the change from winter to summer 
rations while there is any possibility of having to revert to 
winter feeding. Doubtless also the desire not to expose the 
cows to risks of chill is, in some cases, another factor tending 
to delay the date of turning out; but, in herds where free 
ventilation is practised, the change from indoor to outdoor 
conditions is not important in respect of temperature. 

During the past two years, the possibility of forcing 
abnormally early growth of old pasture by nitrogenous top 
dressing has been demonstrated—^it had long been understood 
and practised with Italian rye-grass, in the Lothians for 
instance. This year, many farmers are experimenting, on a 
large or small scale, with the object of obtaining earlier grazing, 
the desirability of which has been accentuated by the shortage 
of good hay and the increased cost of feeding stuffs. Whether 
the results will fulfil expectations this year depends largely 
on the weather conditions of the months of March and the 
first half of April. This aspect of the matter seems to have 
been generally overlooked by advocates of the stimulative 
treatment; it has been assumed that the forwardness obtained 
in the spring of 1926 and 1927 can be expected every year. 
The validity of this assumption has yet to be proved ; and 
from the snowy aspect of the land at the time of writing, the 
chances seem to be against very early growth this year. 

The erratic nature of the British climate is well known, 
and, in the matter of spring temperatures, there may be more 
difference between the figures for the same place in different 
yplj^rs between, say, Cumberlaiid and Kent in the sam^ 
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year. The following figures showing the mean temperatures 
at Helper (Derbyshire) are of interest in this connexion :— 



60 Years Average 

1026 

1927 

March .. 

40-7° F. 

42-9 

44-2 

April 

46-2° F. 

48-3 

46-2 

May 

5I-3“ F. 

49*6 

61*3 


In both of the years 1926 and 1927, it will be observed, 
the March and April temperatures were significantly above 
the normal for those months ; hence it is, perhaps, advisable 
to regard the earliness of the grazing stimulated by the top 
dressings as due in some measure to the favourable conditions 
of temperature prevailing in those particular years. 

Farming Systems. —In the notes for February, the cultivation 
of roots for bullock feeding was criticized, not on account of 
the cost of producing food material in the form of roots, but 
on account of the low return obtainable from beef-producing 
cattle. Where roots can be converted into milk, however, it 
may be, and often is. economical to cultivate fodder roots for 
that purpose. 

It is imi)ossiblc to prescribe systems of farming suited to 
all conditions. Where large quantities of milk can be sold at 
a good price, cow-keeping may be more remunerative than 
crop-production ; under these conditions, the farmer keeps 
the maximum possible number of milk cows, subordinating 
crop production and rearing to the purchase of feeding stuffs 
and cows in milk. In its extreme form, this is urban dairying. 
At the other extreme, is the remote country farmer, who 
keeps cows and rears cattle to consume the produce of his 
farm, in contrast with the urban dairyman whose business is 
that of conveiting bought foods into milk. 

In designing his cropping, the modem dairy farmer has to 
consider not only the suitability of his land for pasture, 
meadow and arable crops respectively, but also the capacity 
of his buildings and the market for milk, which is not 
indefinitely expansile. Where the two latter considerations 
limit the cattle stock to the moderate number of 20 cows and 
20 head of young stock per 100 acres, three alternative 
apportionments of land are possible, two of which are common, 
while the third is possible under intensive grassland 
management:— 

(a) 60 acres past uro, 40 acres meadow, no arable land. 

(b) 60 „ „ 30 „ „ 20 acres arable land. 

(c) 30 „ 26 „ „ 46 „ „ „ 

The last is possible only under intensive manuring of the 
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pasture and meadow land, but it is a conservative estimate 
of the acreage of intensively treated grass needed to support 
20 cows and 20 young cattle. It involves greater expenditure 
than system (a), but produces for sale or for feeding purposes, 
as may be most expedient, about £460 worth of roots, potatoes 
and com crops in excess of the produce of the all-grass system. 
The additional expenditure on labour, fertilizers, etc., would 
not absorb anything like the whole of this surplus. 

Warble Fly . —The annual loss in value of British hides due 
to warble holes has been responsibly estimated at £500,000.* 
Probably that figure might now be an under-estimate, as 
leather has recently become scarcer and dearer. The connexion 
between this loss and his own interests are not always obvious 
to the farmer. A few warbles in the back of a beast make little 
if any difference to its selling value ; warbles are a familiar 
affliction of cattle at this time of the year, and it is not 
customary to take special notice of them. The warble fly is, 
to the average farmer, a much more serious matter in summer 
when it is causing the cattle to gad, with the consequences of 
broken fences, reduced milk yield, and perhaps udder troubles. 

The time to deal with the warble pest is in spring, while the 
grubs are in the backs of the cattle. Such is the life history 
of the insect that if these larvae are all destroyed there will 
be no flies to % another batch of eggs later. There is ample 
evidence of the success of this method in practice, and if every 
cattle farmer would co-operate, the pest could in a very few 
years be almost completely eradicated. 

There are several dressings which can be used with success 
on warbles which have reached the stage of puncturing the 
hide : iodoform one part to vaseline five parts is a good killer, 
and causes the dead grubs to project through the perforation. 
Whatever treatment is adopted, however, repetition is essential, 
as fresh grubs keep arriving in the backs of the cattle. 

* The Ministry’s Leaflet No. 21, “ The Warble Fly,” Revised Nov., 
1927. Sinjrle copies free on aj)plication to the Ministry. 
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NOTES ON MANURES FOR APRIL 

H. V. Garner, M.A., B.So., 

Rothamsted Experimental Staiion. 

Top Dressing— At this time of the year, many farmers 
will be applying a spring, nitrogenous dressing to their winter 
com, this practice being most usual in the drier and warmer 
districts of the Midlands and Eastern Counties, where wheat 
and winter oats are important crops. In the wetter districts, 
the risk of lodging the cereals on good land tends to restrict 
the use of nitrogen in this way, while spring-sown com does 
best when it receives its manure before sowing. A few notes on 
experience gained at Rothamsted with top dressings may be 
of interest. Experiments have been carried out with winter 
oats and wheat for several seasons, and the dressings have been 
applied in March, April, and May, usually as sulphate of 
ammonia. A heavy application of 2 cwt. per acre has been 
compared with the more normal dressing of 1 cwt. The 
following is a summary of the results :— 

Winter Oats. 

Additional Increase Date of 

Year Increase for I cwt, for the second cwt, application 

Sulphate of Ammonia Stilphate of Ammonia of S,A, 


1919 

Grain 
Bu. per 
acre 

7-8 

Straw 
Cwt. per 
acre 

6*3 

Grain 
Bu. per 
acre 

Straw 
Cwt. per 
acre 


1921 

.. ^6-9 

~l-0 

__ 

— 

— 

1923 

8-9 

6-2 

— 

— 

April 23 

1923 

81 

7-1 

9-2 

9-4 

March 28 

1923 

8-6 

7-9 

7*7 

51 

April 23 

1923 

5-4 

3*7 

191 

11-0 

May 22 

1925 

9-8 

8*3 

7*0 

4*9 

March 5 

1926 

.. 14-6 

7-3 

51 

3-8 

May 5 

1926 

3-5 

6*2 

-1*2 

3-4 

March 26 

1926 

7*9 

51 

— 

— 

March 4 

Year 

Wheat. 

AdUHtional Increase 
Increase for 1 cwt, for the second cwt. 

Date of 
application 


Sulphate of Ammonia 

Sulphate of Ammonia 

ofS,A, 

1918 

Grain 
Bu. per 
acre 

4-4 

Straw 
Cwt. per 
acre 

4-6 

Grain 
Bu. per 
acre 

Straw 
Cwt. per 
acre 


1921 

0-7 

3-6 

-0*3 

~01 

March 2 

1921 

.. -0*4 

1-2 

— 

— 

April 7 

1921 

20 

3-2 

0*9 

0*4 

May 2 

1922 

3-7 

2-9 

2-6 

4-6 

March 18 

1922 

5*1 

4*8 

-1-3 

1-0 

April 20 

1922 

61 

3-8 

-0-3 

L8 

May 18 

1926 

4*8 

3-7 

0*6 

1-6 

— 


It will be noted that, with the exception of the very dry 
year, 1921, the 1 cwt, application was effective on both oats 
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and wheat, the average increase being 6*8 and 3*2 bushels per 
acre, respectively. The double quantity was beneficial in the 
case of oats, the further increase in grain being approximately 
the same as with the single dressing. With wheat, however, 
the second dressing produced no benefit. Further, in the 
case of both wheat and oats, dressings applied as late as the 
fourth week in May have been effective, and sometimes 
highly effective. The conditions under which this happens 
are not as yet clearly defined. The question of applying 
nitrogen late in the life of the plant has recently gained 
interest from the results of experiments carried out in 
America, where it was shown that a marked increase in the 
protein content of the grain of wheat resulted from nitro¬ 
genous dressings given at heading time, the gain being one of 
quality rather than yield. It remains to be seen whether 
these results will be confirmed under English conditions, 
and, if so, whether there will be any inducement to produce 
such grain. 

In the ordinary way, however, farmers are recommended 
to apply their nitrogenous manures early rather than late, 
for late dressings tend to delay ripening, and this can be a 
real disadvantage in a catchy season. The double dressings 
used at Rothamsted have occasionally lodged the crop, and 
when this happens the gain of a few extra bushels may not 
compensate for the extra labour involved. In this matter 
the choice of stiff-strawed varieties is as important as the 
use of fertilizers. 

On most farms, the extra yield of straw arising from nitro¬ 
genous dressings has its value either as feed or manure, and 
will approximately discharge the handling and application 
costs of the artificials. It should be borne in mind that nitro¬ 
genous manures, used alone, can operate only when the soil 
contains reserves of the other manurial constituents. In 
ordinary practice, the com crops following roots or leys will 
benefit from the residues of phosphate and potash given to 
these crops ; failing this, more complete manuring will usually 
be necessary. 

Several manures are now available for top dressing purposes. 
The nitrates of soda and of lime are useful where immediate 
response is required. Sulphate of ammonia serves for general 
purposes, except on soils deficient in lime. Chloride of 
ammonia has been under trial in this country for some years, 
while compounds containing both ammonia and nitrate 
nitrogen are making headway in Germany. Cyanamide and 




70 Notes on Manures for April. [April, 

the newer substance urea are more suited to application in 
the seed bed than for top dressings. 

Returns from Fertilizers. —In estimates of the profit arising 
from the use of artificial fertilizers, it is sometimes found that 
the difference is taken between the cost of the manure and 
the value of the crop increase. This is only approximately 
correct, for several other considerations involved are worthy 
of notice, although some of them are not readily expressible in 
figures. They operate in opposite directions. Tending to 
reduce the profit, as reckoned above, we may have additional 
costs for :— 

(1) Railway carriage on f.o.r. quotations. 

(2) Transport to the faim, if this has to be undertaken at a time 
when horses and men could profitably be employed elsewhere. 

(3) Mixing, bagging, transport, and distribution on the farm. 

(4) Increases on the 4-ton price where smaller quantities are 
ordered. 

On the other hand, tending to improve the estimate, as 
roughly arrived at, we have the following :— 

(1) There are residual effects from phospliates and potash applied 
in excess of the requirements of the fiist crop. This happens 
when cereals follow well-done roots, or clover follows barley 
which has received phosphates; while manures applied for 
hay frequently increase the grazing value of the aftermath. 

(2) There is usually an increase in organic matter apart from the 
chief product in view. More grain is accompanied by more 
straw, larger roots carry more loaf, and so on. These by¬ 
products have value either for feeding, dung making, or 
turning under. In this connexion we may attribute an in¬ 
direct residual effect to nitrogenous fertilizers, since the 
increased quantity of straw produced.by their use increases 
the dung supply. 

(3) In certain cases, fertilizers produce an increase in quality and 
feeding value of the whole crop, as with phosphate or lime 
on grassland. There are two sides to this question, however, 
for although skilful manuring may maintain or slightly improve 
the quality of such crops as potatoes, barley, and sugar beet, 
it is well known that certain schemes of manuring can injure 
the quality of these crops. 

Manuring of Potatoes. —^Numerous experiments have shown 
that potatoes can be grown successfully on a light dressing 
of dung in conjunction with a mixture of fertilizers containing 
nitrogen, phosphate, and potash. A tjrpical set of results 
obtained by the Irish Department of Agriculture may be 
quoted as an illustration of this :— 

Average or 363 Experiments. 

No Manure .. .. .. .. 4*0 tons per acre 

16 tons dung .. .. .. .. 8*2 „ „ 

16 tons dung and complete artificials*.. 10‘8 „ ,, 

* Consisting of 4 cwt. superphosphate, 1 cwt. sulphate of ammonia, 
1 cwt. of muriate of potash per acre. 
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With the exception of certain peaty soils, c.gr., the Fen 
district, where large amounts of superphosphate seem to be 
the main requirement, manuring on some plan as the above 
is the common practice. More recently, attention has turned 
to the effect of manures on the quality of the produce, and 
here the fact has emerged that chlorides are injurious to the 
quality of potatoes and, in extreme cases, the yield may also 
suffer. This conforms with the practice of supplying the 
necessary potash as sulphate or high-grade muriate, but not 
as low-grade salts. These last, containing a large proportion 
of chloride, as common salt, have often been unsatisfactory 
in their effect on cooking quality as compared with equivalent 
potash in the high-grade forms. This has been observed at 
Rothamsted, although the yields obtained with low-grade 
salts have, on the whole, been only slightly less than with the 
more usual forms, as the following four-year average shows :— 

Avekace 1921-24. I’ons per aero 


With Dun^ No Dung 

No Potash . . . . . . . . . . 8*1 4-9 

Sulphate. 8-7 7-9 

Muriate . . . . . . . . . . 8*7 8*1 

Low-grade salts . . . . . . . . 8*2 7*5 


In the last few seasons, a beginning has been made at 
Rothamsted to test the effect of varying the proportions of 
the constituents in fertilizer mixtures for potatoes. Sulphate 
of ammonia and sulphate of potash have been used cat different 
rates in presence of a constant dressing of dung and super¬ 
phosphate. The results obtained in 1925 and 1926 were as 
follows 

Incbeases over Superphosphate (1925); Dung and Super¬ 
phosphate (1926) : Tons Per Acre. 



4 cwt. Sulphate 
of Potash 



Note ,—^AU plots received 3 cwt. superphosphate per aero, with 
dung in addition in 1926 These treatments yielded 5’6 tons in 
1926 and 7*8 tons in 1926. The figures in brackets are the 
percentage increases on these basal yields. 
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It will be noted that the increases, produced by the different 
combinations, varied from nothing to 5*5 tons per acre, or 
double the original crop. The season 1925, and the absence of 
dung, favoured the action of potash, which was effective with 
all rates of nitrogenous manuring, and even in the absence of 
sulphate of ammonia. Nitrogen, on the other hand, gave little 
result unless used with potash, when it gave good increases, 
especially for the first 2 cwt. of sulphate of ammonia. The 
following year, 1926, nitrogen was most effective. Two 
hundredweight of sulphate of ammonia increased the crop 
by 1*6 tons (20 per cent.) in the absence of potash, while 
potash without nitrogen was useless. At a level of 2 cwt. 
of sulphate of ammonia, only 2 cwt. of sulphate of potash 
were required for full yields, but, where 4 cwt. of sulphate of 
ammonia were used, the higher rate of potash was required. 
In both years, the combination of 4 cwt. each of sulphate 
of ammonia and potash gave the highest yield. In 1926, 
potash could be spared from this combination better than 
nitrogen ; in 1925, the reverse was the case. On the whole, 
heavier dressings than are commonly given have come out 
quite well in these experiments. The indications are that the 
use of the above two fertilizers in about equal proportions 
is justified. Two hundredweight of each did not suffice for 
maximum crops in either of the two seasons ; on the other 
hand, 4 cwt. of each is too heavy a dressing to be recom¬ 
mended for general purposes without further trial, especially 
where farmyard manure is employed. 
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PRICES OF ARTIFICIAL MANURES 

Note.—U nless otherwise stated, prices are for not less than 2-ton lots f.o.r. In towns named, 
and are net cash for prompt delivery. 


Average price per ton during week 
ending March 14 



Bristol 

Hull 

L’pool 

London 

Cost per 
unit at 
London 


£ 

s. 

£ 

s. 

£ 

8. 

£ 

8. 

8. 

d. 

Nitrate of soda (N. 16i%) 

12 

10 

11 

15 

11 

0 

11 

0 

14 

2 

„ „ lime (N. 13%) .. 




. 



11 

7 

17 

6 

Nitro-chalk (N. 10%) 

7 

0 / 

7 

v 

7 

0/ 

7 

0 / 

14 

0 

Compound white nitrates of lime 








and ammonia B.A.S.F. (N.15J%) 

11 

19(7 

11 

2h 

. 


. 

. 



Sulphate of ammonia ;— 

Neutral (N. 20-6%) .. 










10 

13* * * § 

10 

13* 

10 

13* 

10 

13* 

10 

4 

Calcium cyanamide (N. 19%) 

9 

Ot 

9 

Ot 

9 

ot 

9 

01 

9 

6 

Kainit (Pot. 14%).. 

3 

7 

2 

17 

3 

0 

3 

1 

4 

4 

Potash salts (Pot. 30%) .. 

6 

2 





4 

19 

3 

4 

„ (Pot. 20%) .. 

3 

17 

3 

5 

3 

io 

3 

10 

3 

6 

Muriate of potash (Pot. 50-63J%) 

9 

10 

9 

0 

9 

9 

10 

0 

3 

9 

Sulphate,, „ (Pot. 48-6l|%) 

Basic Slag (T.P 34%) .. 

11 

10 

11 

0 

11 

14 

12 

2 

4 

9 

3 

6§ 

2 12§ 

2 

12§ 





„ (T.P. 32%) .. 

3 

3§ 

2 10§ 

0 

10§ 





„ (T.P. 30%) .. 

3 

n 

2 

7§ 

2 


2 

i6e 

1 

io 

„ (T.P. 240 / 0 ) .. 

2 

7§ 

1 

18§ 

1 

19§ 



. 


Ground rock phosphate (T.P.68%) 











Very fine grade ^ 

2 

15 





2 

lOd 

0 

10 

Fine grade|| 

2 

10 

2 

io 



2 

Id 

0 

10 

Superphosphate (S.P. 36%) 

3 

0 



3 

4 

3 

0 

1 

9 

„ (S.P. 330 / 0 ) .. 





3 

2 





„ (S.P. 300 / 0 ) .. 

' 2 

15 

2 

i2 

2 

18 

2 ’ 

i5 

1 

io 

Bone meal (N. 3}%. T.P. 46%) .. 

8 

16 

8 

10 

8 

12 

8 

2 



Steamed bone flour (N. f%. 











T.P. 60-660/^,) 

6 17+ 

6 

2t 

6 

6 

6 

16 

, 

, 

Burnt Lump Lime 

1 

9 

1 

12a 

1 

16b 

2 

1§ 

. 


Ground Lime 

1 

18 

2 

la 

2 

66 

1 

16§ 



,, Limestone 

. 

. 



1 

106 

. 

. 

. 

„ Chalk. 

• 

• 

1 

9 

• 

• 

1 

‘6§ 


• 


Abbreviations: N.«Nitrogen ; 8.P.—Soluble Phosphate; T.P.« Total Phosphate; 

Pot.=Potash. 


* Delivered in 0-ton lots at purchaser’s nearest railway station. For lots of 4 tons and 
under 0 tons the price is Is. per ton extra, and for lots of 2 tons and under 4 tons Ss. per ton 
extra. 

t Delivered (within a limited area) at purchaser’s nearest railway station. 

} Delivered in 4-ton lots at purchaser's nearest railway station. 

§ Prices for 4-ton lots delivered to purchaser’s nearest railway station In neighbourhood 
of town mentioned above. 

If Fineness 80% through standard screen of 14,400 holes to the square inch (120 mesh 
sieve). 

II Fineness 80% through standard screen of 10,000 holes to the square inch (100 mesh 
sieve). 

m Delivered to Hull. 6 Delivered to Liverpool area. 

d Price for 4-ton lots f.o.r. at Northern London Stations. At G.W.R. and S.R. London 
Stations the cost to purchasers Is 2s. Od. per ton extra. 

0 F.o.r. Northern rails; 8s. 6d. per ton extra on Southern rails. 

/ Delivered In 6-ton loto at purchaser’s nearest railway station. 

g F.o.r. Gloucester. h F.oj. Ooole. 
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NOTES ON FEEDING STUFFS FOR APRIL 

H. E. Woodman, M.A., Ph.D., D.Sc., 

School of Agriculture^ Cambridge. 

Wfld White Clover.— Wild white clover (Trifolium repens) 
occupies a unique position among the herbage plants of the 
farm, since it not only affords a nutritious, succulent and 
protein-rich feed to grazing animals, but also, by its power of 
utilizing atmospheric nitrogen, leads to an enrichment, in 
respect of nitrogen, of the soil underlying the pasture. The 
clover herbage is consumed by the grazing animal, and the 
protein constituent, which has been elaborated cheaply at 
the expense of the nitrogen of the air, is, in part, transformed 
into products like meat and milk within the body of the 
animal, and, in part, finds its way into the soil in the excreta 
of the animal. 

It is scarcely surprising, then, that the farmer has come to 
regard the production of a good plant of wild white clover 
as the essence of efficient grassland management. The method 
by which this end could be achieved was brought prominently 
to the notice of agriculturists by the classical researches of 
Somerville, Middleton, Gilchrist and others, at Cockle Park, 
into the effect of basic slag in stimulating the growth of 
wild white clover. By manurial treatment along these 
lines, many a pasture of poor stock-carrying capacity was 
transformed into grassland of the first quality. Indeed, 
cases were not imknown where farmers suffered from excessive 
production, the clover growing so profusely under such 
treatment as to crowd out the grasses. Grassland fertilizing 
became substantially a question of the periodic application of 
basic slag, with occasional applications of kainit. The 
provision of the necessary nitrogenous fertilizer was largely 
left to the activities of wild white clover, and to the incor¬ 
poration in the soil of the nitrogenous components of the 
excreta of cake-fed animals. 

This was essentially sound philosophy at the time. Indeed, 
it is questionable whether we have ever learnt to make 
sufficient use of the natural fertilizing agencies which are 
resident in the soil itself. To quote Professor Armstrong: 

“ When we think of the way in which nitrogen and hydrogen 
are converted into ammonia in the root nodules of leguminous 
plants, apparently by a minute organism leading an imprisoned, 
airless life, when we contrast this with the great array of 
pumps, compression vessels and many other mecham'cal 
appliances used in the factory to the same end, we may 
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indeed hang down onr heads in very shame at our ignorance 
of all that is fundamental in the minute operations of nature. 
To pour such material, so made, as fertilizer on the soil, when 
the humble bacterium, by which it is populated, can do the 
work on the spot, if only properly encouraged, may some day 
come to be regarded as soil sacrilege. 

It is now becoming increasingly manifest that the use of 
basic slag is not the only means at the farmer’s disposal for 
enriching his pastures with wild white clover. The same 
purpose can be achieved by the simple method of keeping the 
herbage short by efficient grazing; or, alternatively, where 
heavy stocking is not feasible, by keeping the herbage in 
check by an occasional resort to the mowing machine. One 
of the most striking results ©f a pasture experiment at 
Cambridge, during 1925, was the extraordinary manner in which 
wild white clover flourished and spread in the pasture plot 
under a system of frequent cutting. Members of farmers’ 
parties, who inspected the plot during the summer, expressed 
astonishment that such a result had been produced by 
systematic cutting and not by slagging. 

A similar effect was witnessed, on a much wider scale, in the 
Cambridge district during the season of 1927. A droughty 
May led to an early shortage of grass, with the consequence 
that pastures were much more tightly grazed than usual. 
The result of this closer grazing became very apparent during 
late June and early July, when the pastures in the district 
were seen to be covered with carpets of flowering clover. 
The appearance of the pastures at this date was so unusual 
as to be commented on by the most casual observer. 

The marked stimulation of wild white clover appears to 
constitute, therefore, a consequence of keeping a pasture 
closely grazed. The effect, however, may not always be so 
strikingly apparent in the same season. In the 1926, Cambridge, 
investigation, when a plot on a second pasture was submitted 
to precisely the same treatment as had been employed on the 
1925 plot, the effect on clover development, although quite 
noticeable, was not nearly so outstanding. This less striking 
effect was attributed to the competition of creeping bent, 
which displayed very considerable growth, and appeared 
thereby to react adversely on the productivity of the other 
species in the sward. At the conclusion of the experiment in 
autumn, the pasture plot, as well as the rest of the field (on 

* H. E. Armstrong, The Art and Principles of Chemistry ; E. Benn, 

Ltd., 1927. 
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which the aftermath following hay-making had not been 
grazed very efficiently) received a dressing of basic slag at 
the rate of 10 cwt. to the acre. 

The plot was kept under observation during the season of 
the following year. During the spring of 1927, it was noted 
that wild white clover was beginning to display signs of 
vigorous growth and activity. This continued to such an 
extent, that, when July arrived, it would have been possible 
to have marked out the old experimental plot with the greatest 
accuracy by simply following the sharply defined border of 
the flowering carpet of clover which covered the area of 
investigation of the previous year. This picturesque result 
was clearly a belated effect of the systematic cutting of the 
plot during 1926. Outside the line of clover flower, on the 
part of the field which had not been included in the 1926 
experiment, but which had, nevertheless, also been dressed 
with basic slag during the autumn, it was a matter of some 
difficulty to discover even individual plants of clover. 

The reader will be able to draw his own conclusions as to 
the relative influences of slagging and of close-grazing on the 
spreading of wild white clover in a pasture. Certainly, the 
results of these experiments lend point to an oft-repeated 
assertion of the writer : ‘‘ The best accompaniment to slagging 
is close-grazing.’’ 

Under conditions of intensive grazing, therefore, wild white 
clover is likely to figure very prominently in many types of 
pasture. The question naturally arises as to how far it will 
be desirable to encourage the growth of this species, since 
over-stimulation may result in a tendency to crowd out the 
grasses. To the credit side of wild white clover may be set the 
following considerations :— 

(1) Its power of utilizing atmospheric nitrogen. 

(2) Its capacity for enduring droughty conditions. 

(3) Its ability to reduce the evaporation of moisture from 
pasture soils during dry summers, in consequence of the 
manner in which a single plant is able to spread closely 
over a wide area. 

(4) Its richness in protein and lime. 

On the other hand, due weight must be given to the following 
facts :— 

(1) The palatability of wild white clover appears to diminiaL 
when the plant has grown beyond the young stages. 
During the summer of 1927, the writer was struck by 
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the observation that, on a certain Cambridge pasture, 
large patches of well-grown white clover were being 
left absolutely untouched by dairy animals, the latter 
grazing carefully round such patches in their efforts 
to secure the grasses, for which they appeared to have a 
decided preference. The question of the palatability 
of wild white clover, in relation to maturity, is a problem 
which should repay detailed investigation. 

(2) Recent research at Cambridge and Aberystwyth has 
brought to light the fact that the grasses themselves, 
if cut or grazed in the young condition, are almost as 
rich as the clovers in respect of protein. Moreover, such 
young grass, although not so rich as wild white clover 
in respect of lime, contains a satisfactory amount of 
this important mineral constituent. It would therefore 
appear permissible to conclude that, where the practice 
of close grazing is being followed, the cardinal feature 
of /good grassland management should not consist in 
paying particular attention to the stimulation of wild 
white clover, but in so treating the pasture as to bring 
about (1) a denser growth of the grasses, (2) a more 
uniform rate of growth of grass over the whole season, 
and (3) a more abundant growth during the earliest 
and the latest stages of the grazing year. 

The well-managed pasture provides the farmer with the 
cheapest method for converting inorganic nitrogen into 
digestible protein. In advocating the use of nitrogenous 
fertilizers for increasing the productivity of pastures, the 
writer is simply giving practical expression to the conclusions 
arrived at in respect of the richness of young pasture grass in 
digestible protein. In these days of more intensive agriculture, 
the view is not so generally held as heretofore that the question 
of nitrogen supply in pasture soils can safely be left to the 
activities of wild white clover and the effects of the excreta 
of cake-fed animals. The results obtained in the numerous 
investigations carried out in various parts of the country are 
leading to the belief that nitrogen, no less than potash and 
phosphate, should be applied to pastures in the form of quickly 
available artificial fertilizers. It is claimed that the periodic 
dressing of the pasture with nitrogenous fertilizer during the 
season leads, not only to a more vigorous and a denser growth 
of herbage during summer and autumn, but also to an extension 
of the season over which the pasture will carry grazing animals. 
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Description 


Wheat, British.. 



Barley, British feeding 

— 

— 

„ Canadian No.3Westerns 

to 6 

400 

„ Danubian .. .,1 

19 3 


„ Karachi .. . .i 

58 9 

»♦ 

„ Persian .. .. 2 

57 3 

»» 

Oats, English, white .. 

— 

— 

„ „ black and grey 

— 

— 

„ Scotch, white 

— 

— 

„ Canadian No. 2 Western; 

56 3 

320 

„ „ feed .. .. 1 

27 0 

„ 

„ Argentine .. ..! 

29 3 

„ 

Maize, Argentine 

44 6 

480 


Price 

per 

ton 

£ 8. 

iilaiiu-1 
rial 
value 
per 
ton 

£ B. 

3ost of 
food 
value 
per 
ton 

£ B. 

Starch 
equiv. 
per 
LOO lb. 

Price 
per 
umt ] 
starch 
equiv. 

B. d. 

Price 
3er lb. 
starch 
equiv. 
d. 

Pro. 

tein 

equiv. 

% 

10 

2 

0 

13 

9 

9 

72 

2 

8 

1-43 

9*6 

9 

16 

0 

10 

0 

6 

71 

2 

7 

1-38 

6-2 

11 

7 

0 

10 

10 

17 

71 

3 

1 

1-66 

6-2 

11 

0* 

0 

10 

LO 

10 

71 

3 

0 

1-61 

6-2 

10 

17 

0 

10 

10 

7 

71 

2 11 

1*66 

6*2 

10 

8 

0 

10 

9 

18 

71 

2 

9 

1-47 

6-2 

10 

17 

0 

11 

10 

6 

60 

3 

6 

1-83 

7-6 

10 

13 

0 

11 

10 

2 

60 

3 

4 

1-78 

7.6 

11 

10 

0 

11 

10 

19 

60 

3 

8 

1-96 

7-6 

12 

13* 

0 

11 

12 

2 

60 

4 

0 

2*14 

7-6 

9 

8$ 

0 

11 

8 

17 

60 

2 

11 

1-66 

7*6 

10 

6 

0 

11 

9 

14 

60 

3 

3 

1*74 

7-6 

10 

8 

0 

11 

9 

17 

81 

2 

5 

1*29 

6-8 

9 


1 

6 

8 

1 

66 

2 

5 

1-29 

20 

15 

16t 

1 

3 

14 

12 

69 

4 

3 

2-28 

18 

10 

Of 

0 

13 

9 

7 

74 

2 

6 

1*34 

7-2 

11 

5 

0 

13 

10 

12 

74 

2 

10 

1-62 

7-2 

8 

6 

1 

3 

7 

2 

42 

3 

6 

183 

10 

9 

12 

1 

3 

8 

9 

42 

4 

0 

214 

10 

10 

10 

0 

18 

9 

12 

69 

2 

9 

1-47 

12 

8 

6 

0 

18 

7 

7 

68 

2 

6 

1-34 

11 

8 

2 

1 

3 

6 

19 

60 

2 

4 

1*26 

11 

12 

6 

0 

10 

11 

15 

71 

3 

4 

1-78 

6-2 

10 

12 

0 

11 

10 

1 

81 

2 

6 

1-34 

6-8 

9 

15 

0 

11 

9 

4 

81 

2 

3 

1-20 

1 6*8 

10 

5 

0 

16 

9 

9 

86 

2 

3 

1-20 1 

10 

10 

10 

1 

1 

9 

9 

76 

2 

6 

1-34 

19 

9 

0 

0 

8 

8 

12 

71 

2 

6 

1-29 

3-6 

12 

16 

1 

6 

11 

9 

66 

3 

6 

1-87 

20 

21 

10 

3 

10 

17 

0 

63 

6 

6 

3-44 

48 

12 

15 

0 

11 

12 

4 

86 

2 

10 

1*62 

8-6 

13 

0 

1 

11 

11 

0 

74 

3 

1 

1-66 

25 

12 

10 

1 

11 

10 

19 

74 

3 

0 

1-61 

26 

12 

6 

1 

11 

10 

14 

74 

2 

11 

1-66 

25 

11 

0 

2 

4 

8 

16 

69 

2 

7 

1-38 

36 

8 

7 

1 

10 

6 

17 

42 

3 

3 

1-74 

17 

8 

2 

1 

10 

6 

12 

42 

3 

2 

1-70 

17 

12 

6§ 

1 2 

6 

10 

0 

74 

2 

8 

1-43 

35 

9 

17* 

‘ 1 

7 

8 

10 

67 

3 

0 

1*61 

27 

13 

6* 

‘ 2 

5 

11 

0 

73 

3 

0 

1-61 

41 

10 

2< 

■ 0 

19 

9 

3 

76 

2 

6 

1*29 

17 

10 

12< 

‘ 0 

19 

9 

13 

76 

2 

7 

1*38 

17 

9 

01 

^ 1 

0 

8 

0 

71 

2 

3 

1-20 

17 

6 

0 

0 

9 

6 

1 

61 

2 

0 

107 

2-7 

8 

16 

1 

0 

7 

15 

49 

3 

2 

1-70 

13 

8 

6 

1 

0 

7 

6 

49 

3 

0 

1-61 

13 

1 

15 

0 

7 

1 

8 

16 

1 

10 

008 

4-8 

1 

0 

0 

1 7 

0 

13 

16 

0 

10 

0*45 

4*8 

8 

16j 

11 

9 

7 

6 

43 

8 

4 

1-78 

16 


Beans, English, winter .. — — 9 7fl681 66 26 1*29 20 

Peas, English, blue .. .. — — 15 ISf 1 3 14 12 69 4 3 2-28 18 

Dari, Egyptian .. — — 10 Of 0 13 9 7 74 2 6 1-34 7-2 

„ Paiestine.— — 11 6 0 13 10 12 74 2 10 1-62 7-2 

Millers’ oflals— 

Bran, British.-* — 861372 42 36 1 83 10 

„ broad.— — 9 12 1 3 8 9 42 4 0 2 14 10 

Middlings, fine, imported .. — — 10 10 0 18 9 12 69 2 9 1*47 12 

„ coarse, British — — 8 6 0 18 7 7 68 2 6 1-34 11 

Pollards, imported ,. .. — — 8 2 1 3 6 19 60 2 4 1*26 11 

Meal, barley.— — 12 6 0 10 11 15 71 3 4 1-78 6-2 

„ maize.— — 10 12 0 11 10 1 81 2 6 1-34 6-8 

„ „ S. African .. — — 9 16 0 11 9 4 81 2 3 1-20 6-8 

„ „ germ .. .. — — 10 6 0 16 9 9 86 2 3 1-20 10 

„ „ gluten feed .. — — 10 10 1 1 9 9 76 2 6 1-34 19 

„ locust bean .. — 90088 12 71 26 1-29 3-6 

„ bean .— — 12 16 1 6 11 9 66 3 6 1-87 20 

„ fish .— — 21 10 3 10 17 0 63 6 6 3-44 48 

Maize, cooked flaked .. .. — 12 15 0 11 12 4 86 2 10 1-62 8*6 

„ cake, English 12% oil — — 13 0 1 11 11 9 74 3 1 1-66 26 

„ „ „ 10% „ — — 12 10 1 11 10 19 74 3 0 1-61 26 

„ „ „ 9%„ — — 12 6 1 11 10 14 74 2 11 1-66 26 

Soyabean,, 6%,. — — 11 0 2 4 8 16 69 2 7 1-38 36 

Cottonseed cake English- 

Egyptian 6J% „ — — 8 7 1 10 6 17 42 8 3 1-74 17 

„ „ Egyptian,6P/o ., — — 8 2 1 10 6 l2 42 3 2 1-70 17 

Decorticated cottonseed meal, — — 12 5§ 2 6 10 0 74 2 8 1*43 35 

7%oil 

Ground-nut cake, 7% oil .. — — 9 17* 1 7 8 lO 67 3 0 1*61 27 

Decorticated ground-nut coke, — — 13 6* 2 5 11 0 73 3 0 1*61 41 

7% oil 

Palm kernel cake, 6% oil ,. — — 10 2* 0 19 9 3 76 2 6 1*29 17 

„ „ „ meal, 6% oil — — 10 12* 0 19 9 13 76 2 7 1-38 17 

„ „ meal 2%,. — — 9 Of 1 0 8 0 71 2 3 1-20 17 

Feeding treacle .. .. — — 600961 61 20 1*07 2*7 

Brewers’ grains, Dried ale .. — — 8 16 1 0 7 15 49 3 2 1*70 13 

„ „ M porter — 861076 49 30 1-61 13 

„ „ wet ale — — 1 15 0 7 1 8 16 1 10 0-98 4-8 

M M porter — — 1 0 0 7 0 13 16 0 10 0*46 4-8 

Malt culms .— — 8 16§ 1 9 7 6 43 8 4 1*78 16 


* At Bristol. § At Liverpool. f At Hull 

Kom—The prices quoted above represent the average prices at which actual wholesale transactions have 


is 2s, 6d. rtvldng t^ ag^n by 22*4, the nmber of poimds of stwh equivalent in 1 u5t, the cost per lb. M stSSJ 
eqiil^ent is 1-2M. A similar cal^tion wlU show the relative cost per lb. of starch equivalont of othw feeding s^s 
on the same local market. From the results of such calculations a buyer can determine which feeding stuff 
the best value at the prices quoted on his own market. The manurlal value per ton flimres are oal^ted on 
of the foUowlng unit prices: N, 9s. lid.; P,0., 8s. lOd.; K,0, Ss. 8d. wiouiama on um oasis 
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Fann Values. —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 


calculations, are as folows ;— 



Starch 

Protein 

Per 


equivalent 

equivalent 

ton 


Per cent. 

Per cent. 

£ 

8 . 

Barley (Imported) 

71 

6-2 

10 

18 

Maize 

81 

6-8 

10 

8 

Decorticated ground nut cake .. 

73 

410 

13 

5 

,, cotton cake 

71 

340 

11 

5 


(Add 10a. per ton, in each case, for carriage.) 


The cost per unit starch equivalent works out at 2*81 
shillings, and per unit protein equivalent, 1*40 shillings. 

The table is issued as a guide to farmers respecting the 
feeding va^ue of their crops in relation to current market 
prices. (The ‘ food values ’ which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1927, issue of the Ministry’s 
Journal.) 

Farm Values. 


Croi*s 



Starch 

equivalent 

Protein 

equivalent 

Pood valiie 
per ton, on 
farm 

Wheat 



Per cent. 

72 

Per cent. 

9-6 

£ 8 . 

10 16 

Oats 



60 

7-6 

8 19 

Barley 



71 

6*2 

10 8 

Potatoes .. 



18 

0-6 

2 11 

Swedes .. 



7 

0-7 

1 1 

Mangolds 



7 

0-4 

1 0 

Beans 



66 i 

200 

10 13 

Good meadow hay 



31 

4*6 

4 14 

Good oat straw .. 



17 

0-9 

2 9 

Good clover hay 



32 

70 

6 0 

Vetch and oat silage 



13 1 

1-6 

1 19 

Barley straw 



19 1 

0-7 

2 14 

Wheat straw 



11 

01 

1 11 

Bean straw 

• • 

• • 

19 

1-7 

2 16 
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MISCELLANEOUS NOTES 

A BRIEF note on the Great Britain Section of the Empire 
Marketing Board Stand at the British Industries Fair was 
given in this Journal last month 
Displays of (p. 1170). The Fair this year was a 

Home Produce record in every respect. Large numbers 
of visitors, both from home and over¬ 
seas, showed great interest in the exhibits of home produce, 
and it is satisfactory to record that several commodities were 
the subjects of promising inquiries—overseas inquiries for seed 
potatoes, fleeces, and tomato seed may be mentioned in par¬ 
ticular. Illuminated photographs of British breeds of live stock 
proved attractive, and inquiries about purchasing stock for 
export were received from visitors from Spain, Italy, and the 
Far East. Many agents were interested in the display of 
canned and bottled fruits, in some cases with a view to export 
to the Far East and to Germany. Photographs of the stand are 
reproduced herewith (Fig. 1 and 2). 

The Ideal Home Exhibition attracted large crowds, and it 
was gratifying to notice the increasing interest shown in home 
produce, largely due to the new features introduced on this 
occasion. Fruit, in its various forms, was treated as one unit. 
In the centre was a large map of England and Wales, which 
had been specially designed for the Ministry ; on this, the 
main fruit-producing districts were indicated by small coloured 
lights, while two panels at the top of the map contained the 
names of the principal English fruits. On each side was a 
small diorama, depicting orchard trees on the one hand, 
and a small fruit plantation on the other. The actual produce 
on each side of the map was arranged according to variety : 
for example, a basket of raspberries (artificial) was surrounded 
by bottled and tinned raspberries and raspberry jam. The 
whole of this section was lit up in series ; thus, when the 
word “ raspberries ’’ appeared at the top of the map, the 
bulbs in the raspberry-growing districts on the map and the 
small fruit diorama were also lit, and hidden lights illuminated 
the raspberry products group. This system was repeated for 
each of the fruits in tuni. (The photograph reproduced here¬ 
with, Fig. 3, was given a long exposure, and thus shows all 
fruits illuminated in the one picture.) A crowd continuously 
watched this apparatus, which, besides being instructive, 
undoubtedly focussed attention on the English fruit industry, 
emphasizing the message conveyed on a card—“English 
fruit is always obtainable—when fresh fruit is out of season, 
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try canned and bottled fruit.’’ The amount of fruit imported 
into Great Britain in six months is equal in bulk to the Great 
Pyramid of Ghizeh, while home-produced fruit is only one- 
quarter of this ; this striking comparison was presented by 
illuminated models. 

Hot-house produce, comprising cucumbers, beans, mush¬ 
rooms and seakale, looked very tempting, and was staged 
round a model glass-house made in perspective. 

In addition to an excellent display of eggs by the Wiltshire 
Egg Producers, the Cheltenham Fruit Market supplied an 
exhibit of eggs, graded in accordance with the suggested 
national standards, and this proved of great interest. 

In the centre of the stand was a plinth, on the top of which 
was a stuffed pig, and below this were two sides and two hams. 
At one end of the plinth was a side of bacon marked with 
ribbons to illustrate the various joints into which bacon is 
normally cut. At the other end was a selection of hams cured 
by various firms. The fourth side of the plinth was fitted with 
glass shelves, holding a comprehensive display of meats in 
jars and tins. A bundle, 2 ft. 6 in. liigh, of (dummy) £100 
notes provided a striking illustration of the amount of money 
which goes out of this country every week for pig products. 
A card explained this, and exhorted visitors to “ Buy home 
produce and keep some of this money in the country.” 

The centre of the dairy exhibit was a graphic illustration 
of the disposal of milk in this country, the total production of 
milk being illustrated by a stream flowing into a churn ; 
taps round the churn showed the proportion of milk which is 
consumed fresh, and as cheese, butter, condensed milk and 
other manufactured products. . In addition to groups of 
Cheddar and Cheshire cheese supplied by the two newly 
formed Federations, many other types of English cheese were 
shown. Several brands of condensed and dried milk, 
butter, cream and milk foods were also exhibited. Models 
showing, by their relative size, the proportion of home dairy 
produce to imports, brought home to Londoners the extent 
to which they are dependent on imported supplies ; suitably 
worded cards exhorted them to buy home produce where 
available. A set of four dioramas, illustrating the organization 
necessary to supply London with its milk, was also shown 
for the first time here. This formed the centre-piece for a 
small section devoted to the “ Drink More Milk ” campaign. 

The keynote of the whole display was the message on a 
board in the centre of the stand: “ The fields and farms of 
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home are none the less a part of Empire because they are 
near and familiar.” The display is believed to have done 
much to impress this message forcibly on the minds of the 
thousands who saw it. 

The electrical apparatus and other novel features mentioned 
above have been specially made for the Ministry, and will 
be used at future exhibitions as circumstances permit. The 
National Farmers’ Union and other national organizations 
collaborated with the Ministry in providing the produce 
exhibited. 

He iK i|c a|( Ik i|c 

Clean Milk Competitions have been held in most counties 
in England and Wales during the past four years, and the 
total number of milk producers competing 
Medals for has shown a steady amiual increase. 
Clean Milk Several interested bodies and private 
persons have helped in furthering the 
aims of the competitions by providing trophies of various 
descriptions to be awarded to the leading competitors. 

Prominent among these donors have been the National 
Milk Publicity Council and the British Dairy Farmers’ 
Association, both of whom have freely offered gold, silver, 
and bronze medals. Hitherto, there has been no co-operation 
between these two organizations in respect of these awards, 
with the result that, in some cases, both were giving medals 
in one and the same competition. Now, however, as the 
result of a conference between the National Milk Publicity 
Council, the British Dairy Farmers’ Association, and the 
Ministry of Agriculture and Fisheries, a definite scheme of 
awards has been mutually agreed upon, the National Milk 
Publicity Council agreeing to offer medals to be won in 
approved County Competitions, while the British Dairy 
Farmers’ Association will provide super awards in the form of 
a gold medal to the leading competitor in each of the advisory 
provinces, as arranged by the Ministry. 

The scheme applies to Clean Milk Competitions held during 
1928* and subsequent years, and sets out the following 
conditions :— 

(1) A competitor, to be eligible for a medal, must obtain at least 
66f per cent, of the maximiun marks in a Coimty Clean Milk 
^mpetition approved by the Ministry of Agriculture and 
Fisheries. 

♦It should be understood that the scheme will not affect any commit- 
ment in respect of medal awards which either body may have made 
prior to the acceptance of the agreement. 
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(2) Gold medals will be awarded only in connexion with County 
Clean Milk Competitions of at least six months* duration. 

(8) Subject to the provisions (1) and (2), the National Milk 
Publicity Council are prepared to award medals as follows (and 
organizers of competitions wishing to avail themselves of this offer 
should communicate with the Council, 33 Gordon Square, London, 
W.C. 1) 

Oom^petitiona with a Total Entry of 20 or more Herds. —^Where the 
competition is arranged in one class only, a gold medal to the 
competitor scoring the highest number of marks, a silver medal 
to the second, and a bronze medal to the third. Where the com¬ 
petition is arranged in more than one class, a silver medal to the 
best competitor, and a bronze medal to the second best in each class ; 
in addition, a gold medal to the highest scorer in the whole 
competition. 

Competitions with a Total Entry of less than 20 Herdsy or of a 
Duration of leas than Six Months. —The highest scorer will be 
awarded a silver modal, and the second highest a bronze medal; 
if the competition is arranged in more than one class those medals 
will be awarded for each class. 

(4) Subject to the provisions (1) and (2), the British Dairy 
Farmers* Association offer as an award of higher distinction a series 
of provincial trophies. These trophies—one gold medal for each of 
the twelve Advisory Dairying Provinces recognized by the Ministry 
of Agriculture and Fisheries—^will be offered annually to the 
comi>etitor securing the highest number of marks in any of the 
approved Coimty Competitions held within his province that 
year. Certificates will be awarded to the regular employees of the 
recipients of such gold medals. 

(5) Coimties will submit their returns to the Secretary of the 
Conference Committee for their province, who will be asked to 
arrange for the classification of the results of county competitions 
held that year, and to submit to the British Dairy Farmers* 
Association the classified results. The British Dairy Farmers* 
Association, before making an award, will consult the Ministry of 
Agriculture and Fisheries as to the eligibility of the competitions 
included in each classification. 

(6) The British Dairy Farmers* Association will cease to award 
silver and bronze medals in connexion with County Clean Milk 
Competitions. 

It should be noted that this scheme does not interfere with 
awards by the British Dairy Farmers’ Association in 
connexion with the annual Inter-County Clean Milk 
Competition. 


The general level of the prices of agricultural produce 
during February was two points lower than in the previous 
month, at 43 per cent, above the base 
The Agricultural years 1911-13, and two points below the 
Index Number figure recorded in February, 1927. Prices 
of live stock, both fat and store, were 
slightly higher than in January, but most other commodities 
were a little cheaper* 
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In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1923 


Percentage Increase compared with the 
Average of the corresponding month in 
1911-13 


Month 


1923 

1924 

1925 

1926 

1927 

1928 

January 


67 

60 

71 

58 

49 

45 

February 


63 

61 

69 

53 

45 

43 

March .. 


59 

67 

66 

49 

43 

.... 

April .. 


54 

53 

69 

52 

43 

— 

May 


64 

57 

67 

60 

42 

— 

June .. 


49 

56 

63 

48 

41 

— 

July .. 


50 

63 

49 

48 

42 

— 

August.. 


52 

57 

54 

49 

42 

— 

Se})tombor 


52 

61 

55 

55 

43 

— 

October 


50 

66 

53 

48 

40 

— 

November 


51 

66 

54 

48 

37 

— 

December 


56 

65 

54 

46 

38 

—, 


Orain ,—^Wheat at an average of 9s. 7d. and barley at 
10s. lOd. per cwt. were reduced by 3d. and 4d. per cwt. 
respectively, and the corresponding index numbers were 
five and six points lower at 29 and 34 per cent, above pre-war. 
A further rise in the price of oats of 7d. per cwt. brought 
this cereal to 42 per cent, dearer than in 1911-13, as compared 
with 16 per cent, in February of last year and 27 per cent, 
in February, 1926. 

Live Stock ,—^Fat and store cattle advanced in price, the 
former realizing 32 per cent, more than in 1911-13 as against 
28 per cent, in January, while the index number for the 
latter was one point higher at 25 per cent, above pre-war. 
Dairy cattle were appreciably dearer, and the index number 
rose by three points to 29 per cent, above the base years, 
'^rhere was an increase in the price of fat sheep of |d. per lb. 
estimated dressed carcass weight, but as there was a greater 
increase in the corresponding period of the base years the 
index figure fell by seven points to 56 per cent, above pre-war. 
This cause also accounted for a fall in the index figures for 
pork pigs and store pigs to 42 and 41 per cent, above 1911-13, 
but the increases in the prices of store sheep and bacon pigs 
were sufficient to raise the relative index numbers by two 
and four points to 44 and 38 per cent, respectively above 
pre-war. 

Dairy and Poultry Produce ,—Butter was practically 
unaltered in price during February, and at 47 per cent, above 
1911-13 was rather dearer than a year ago, when it averaged 
40 per cent. Cheese at 59 per cent, above pre-war was two 
points lower on the month, but was considerably above the 
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level of 36 per cent, recorded in February, 1927. There was 
no alteration in the price of milk, and the index figure remained 
unchanged at 66 per cent, above pre-war. A sharp reduction 
of about 8d. per dozen in egg prices led to a fall of 44 points 
in the index number, and at 33 per cent, above the base years 
eggs were appreciably cheaper than in February, 1927 and 
1926, when the index figures stood at 62 and 72 per cent, 
respectively above pre-war. 

Other Commodities .—^Potato prices were slightly lower on 
average during the month, and this, combined with a higher 
base price, caused the index number to fall three points to 
71 per cent, above 1911-13, while a reduction of about 4s. 
per ton in the price of hay brought the index figure from 
18 to 12 per cent, dearer than pre-war. Vegetables were a 
little cheaper than in January at 107 per cent, above the 
base years. Wool prices rose a little, and at 62 per cent, above 
pre-war this commodity is now considerably dearer than a 
year ago. 

Index numbers of different commodities during recent 
months and in February, 1926 and 1927, are shown below :— 

Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13 


Commodity 

1926 


1927 


18 

28 

Feb. 

Feb. 

Nov. 

Dec. 

Jan. 

Feb. 

Wheat 


60 

60 

34 

34 

34 

29 

Barley 

• • 9 t 

19 

37 

45 

35 

40 

34 

Oats 

• • at 

27 

16 

30 

31 

39 

42 

Fat cattle .. 

• • • « 

47 

30 

19 

16 

1 28 

32 

Fat sheep .. 

• • • • 

60 

44 

40 

44 

63 

56 

Bacon pigs 

• • • « 

89 

63 

18 

20 

34 

38 

Pork pigs .. 


89 

76 

29 

33 

44 

42 

Dairy^cows 


40 

26 

28 

28 

; 26 

29 

Store cattle 


37 

30 

13 

13 

1 24 

i 25 

Store sheep 


53 

48 

35 

35 

1 42 

44 

Store pigs .. 


121 

126 

44 

41 

i 47 

41 

Eggs 

• • • • 

72 

62 

47 

41 

1 77 

33 

Poultry 

• • • « 

60 

39 

46 

37 

1 38 

39 

Milk 

• • * * 

74 

62 

69 

66 

66 

66 

Butter 

• • • • 

47 

40 

47 

47 i 

47 

47 

Cheese 

• • • • 

i 78 

36 

55 

55 

61 

59 

Potatoes .. 

■ • • • 

49 

94 

76 

76 ! 

74 

71 

Hay 

• 9 • • 

4 

~2* 

19 

20 

18 

12 

Wool 

• • • • 

46 

32 

46 

60 

58 

62 


• Decrease. 
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The New Zealand Orchard Tax Act, 1927, came into force 
on January 1 this year. It repeals the previous Orchard Tax 
Acts of 1916 and 1921, also Section 23 (3) 
The New Zealand of the Fruit Control Act, 1924. Lihe the 
Orchard Tax Act» previous Acts, this measure, which applies 
1927 only to commercial orchards, with 120 

fruit trees or over, has been enacted by 
the Legislature, at the request of the New Zealand fruit¬ 
growers, the object being to raise funds for promoting the 
interests of the Dominion fruit-growing industry, and especially 
the development of the export trade to Great Britain. Fruit 
in this connexion is defined as including apples, pears, quinces, 
oranges, lemons, peaches, nectarines, apricots, plums and 
cherries, and any other kind which the Governor-General may, 
by notice in the Government Gazette, declare to come within 
the provisions of the Measure. Under the Act, the occupier 
of every orchard pays a general orchard tax at the rate of one 
shilling per acre or part of an acre comprised in his orchard, 
two or more separate areas of land, used by one occupier for 
fruit-growing, being accounted as one orchard. The minimum 
tax under this head is five shillings per year. 

This general tax on commercial orchards was common to 
the two previous Measures, but the present Act differs from 
them in instituting an additional special tax to be imposed 
only in fruit-growing districts which, by public notice of the 
Minister of Agriculture, are declared to be affected by fireblight. 
In such declared districts, the Minister, by notice in the 
Gazette, may prescribe an additional tax, not exceeding five 
shillings for every acre or part of an acre comprised in an 
occupier’s orchard. The purpose of this additional impost is 
to provide funds for the control and suppression of fireblight, 
the moneys being expended by Fireblight Committees set up 
in the respective declared districts, the appointment of these 
committees being prescribed by regulations made by the 
Governor-General under Order-in-Council. 

The taxes under these two heads must be paid by March 1 
in each year, and tax not paid within 21 days is subject 
to a penalty addition of 10 per cent. Unpaid taxes are 
recoverable as a debt due to the Crown. 

All moneys received by way of these taxes are paid into 
the Consolidated Fund, to the credit of a deposit account. The 
expenses of collection and administration are apportioned by 
the Minister of Agriculture, as between the amount received 
for general tax and that received for the special fireblight tax, 
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and are deducted from the total proceeds in each case. The 
residue of the general tax, without further deduction, is paid 
over to the New Zealand Fruit-growers’ Federation, Ltd.—a 
co-operative association of fruit-growers—^to be expended by 
that body in furthering the interests of the fruit-growing 
industry. In like manner, the residue of the special fireblight 
tax is paid over to the Fireblight Committees to be expended 
in their respective districts in connexion with the control of 
fireblight, including payment in respect of the cutting-down or 
destruction of hawthorn hedges. 

By Order-in-Council, the Governor-General may make 
regulations prescribing the purposes for which the moneys paid 
over to the Fruit-growers’ Federation and to the Fireblight 
Committees may be expended; also the forms of account to 
be kept by these bodies and the returns they must furnish. 
He may, also, make regulations proscribing the methods of 
settling disputes as to the area of an orchard, or the amount 
of tax to be paid, or on any other matters which he deems 
necessary for the effective administration of the Act. 

i|c ♦ lit ♦ « 

Excellent progress has been made in the investigations 
being carried on at the Midland Agricultural and Dairy College, 
into diseases of celery plants. The 

Investigation investigators have found it possible to 
into Celery secure good control of Leaf Spot (or 

Diseases Blight) in the field by spraying with 
Bordeaux mixture (see the Ministry’s 

Leaflet No. 238). Spraying is now carried out regularly 
by all growers in the district, and this practice is re¬ 

sponsible, in a large measure, for the exceptionally good crops 
which were obtained last season. Attention has been paid 
to the possibility of disinfecting seed, to enable the raising 
of healthy crops, without the necessity for spraying in the 
field, but experiments have proved that, while disinfection 
may check Blight to some extent in the early stages of the 
growth of the plants, it cannot be recommended as a means 
of effecting complete control of the disease. An interesting 
and instructive trial of the different varieties of celery in 
cultivation throughout the country was conducted at the 
College in 1927, and arrangements are being made to extend 
this trial next season. A report of the work in progress was 
published recently as Bulletin No. 14 of the College at Sutton 
Bonington, Loughborough, and should be studied by those 
interested in celery growing. 


88 


MlSOBLIiANBOTTS NoTES. 


[April, 


Ttavdling On the recommendation of the Advisory 
Committee on Agricultural Science, the 
Fellotrahips following grants have been awarded:— 

(i) £76 to Mr. N. Bisset, University College, Cardiff, for a visit of 
two months to the Pasteur Institute, Paris, to study epidemiology in 
domestic animals. 

(ii) £100 to Mr. H. G. Thornton, Rothamsted Experimental Station, 
for a visit to Continental countries in connexion with his work in 
bacteriology and the growth of lucerne. 

(iii) £40 each to Professor E. S. Salmon and Dr. W. Goodwin, of the 
South Eastern Agricultural College, Wye, for a visit to Germany to 
study Downy Mildew of hops. 

(iv) £250 to Mr. A. D. McEwen, Royal Veterinary College, for a visit 
to the United States to study American work on contagious abortion in 
cattle. 

(v) £80 to Dr. A. D. Imms, of Rothamsted Experimental Station, for a 
visit to the United States and Canada to attend the International 
Entomological Conference and to visit centres of entomological research. 

4c * ♦ ♦ 4k 

The Ministry of Agriculture and Fisheries invites 
applications for research scholarships in agricultural and 
veterinary science. The scholarships are 

Agricultuial and tenable for three years from October 1, 
Veterinary 1928, and are of the value of £200 per 

Research annum ; extra allowances may be made 

Scholarships for travelling and subsistence for periods 
spent abroad. The number to be awarded 
will not exceed seven, and will depend upon the qualifications 
of the candidates. 

Applications must be received not later than June 15, 1928, 
on the prescribed form (900/T.G.), which, together with a copy 
of the conditions attaching to the scholarships, may be obtained 
from the Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W. 1. 


The Ministry of Agriculture and Fisheries is prepared to 
receive, not later than May 15 next, applications for grants 
in aid of scientific investigations bearing 
Special Research on agriculture, to be carried on in 
Grants connexion with a University, University 
College, or other approved Institution or 
Society in England and Wales during the academic year, 
commencing October 1, 1928. The conditions on which these 
grants are offered are set out in the prescribed form of 
application (A.53/T.G.), copies of which may be obtained 
from the Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W. 1. 
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According to returns rendered to the Ministry by the 
beet sugar factories operating in Great Britain, the total 
quantity of home-grown beet sugar manu- 
Productioil of factured during February, 1928, together 
Home-Grown with the quantity produced during the 
Beet Sugar corresponding month in 1927, was :— 

cwt. 

February, 1928 .. .. .. 18,466 

February, 1927 .. .. .. 102,453 

The total quantities of sugar i)roduced during the two 
manufacturing campaigns to the end of February, were :— 

cwt. 

1927/8 .. . 3,804,744 

1926/7 . 3,069,757 

♦ ♦ « He ♦ sK 

The Ministry has arranged for a special short course of 
instruction in rabbit management for County Poultry 
Instructors, to be held at the National 
Rabbit Institute of Poultry Husbandry, Harper 

Management Adams Agricultural College, Newport, 

Salop, from April 16 to 21, inclusive. 
The course will include lectures and demonstrations in all 
sections of work connected with the management of rabbits 
for the economic production of fur, wool and meat, and will 
be specially designed to meet the requirements of Instructors, 
many of whom find an increasing demand for information on 
this subject owing to the development, during the last few 
years, of rabbit breeding for furs and Angora wool. 

The Ministry has decided to continue the scheme, 
inaugurated five years ago, under which smallholders and 
cottagers who keep milch goats are 
Stud Goat Scheme, enabled to obtain the services of first- 
1928-29 class stud goats for breeding purposes at 
a maximum fee of 5s. During the season 
just concluded, 113 stud goats were registered at 105 centres 
as compared with 104 at 99 centres during the previous season. 
The scheme is again being administered by the British Goat 
Society, and no stud goat can be accepted which has not been 
entered or Is not considered eligible for entry in the Society’s 
Herd Book. Applicants, however, need not necessarily be 
members of the Society. Applications for the registration of 
stud goats under the scheme must be made, not later than 
June 1, direct to the Honorary Secretary of the Society, at 
10 Lloyd’s Avenue, E.C.3, who will be pleased to furnish full 
particulars and application forms. 
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APPOINTMENTS 

The Ministry feek that it may be of considerable assistance 
to faimers and others to know to whom they may apply in 
their own county for guidance on the various technical 
matters connected with their work on which they may be 
glad of advice. It is accordingly proposed to publish in this 
Journal a list of the principal officers of the county agri¬ 
cultural education staffs, and farm institutes ; also agricultural 
colleges and university agricultural departments; and a 
list of the principal workers at research institutes, etc. 
Thereafter, changes in these staffs will be notified from time 
to time as they occur; and various other appointments of 
interest to farmers may be similarly recorded. 

A list of the staffs employed by certain English county 
authorities is given below ; the remainder of the English 
county staffs and those in Wales will be published next month. 

Principal Members of Teadiing Staffs Employed by County Agri¬ 
cultural Education Authorities in England and Wales, 

* Wholly employed by the County Coimoil but only partially on 
agricultural education work. 

ENGLAND 

Bedfordshire 

Instructress in Poultry-keeping .. Miss D. Thompson, N.D.P. 

Berkshire 

Agricultural Organizer .. .. G. S. Bedford, N.D.A., P.A.S.T. 

Assistant Instructor in Agriculture R. S. Sullivan, N.D,A., N.D.D. , 

B.D.F.D. 

Instnictor in Horticulture .. A. E. Barnes 
I nstructor in Bee-keeping .. B. Comyns Berkeley 
I nstructress in Dairying .. .. Miss J. Matthews, N.D.D. 

Instructor in Poultry-keeping ., T. M. Phethean, N.D.P. 

Buckinghamshire 

Agricultural Organizer .. .. J. Porter, B.Sc., N.D.A., N.D.D. 

Hoi-ticultural Superintendent .. P. Mann, F.R.H.S.* 

Instructor in Poulti^-keeping .. E. Stevens, F.B.S.A. 

Instructor in Dairying .. .. W, H. Thomas 

Cambridgeshire 

Agricultui’al Organizer ., .. J. C. Leslie, M.A., B.Sc. 

Agricultural Adviser .. .. R. Sayce, B.Sc., N.D.A. 

Instnictor in Horticulture .. A. T. Paskbtt, F.R.H.S.* 
Instructor in Poultry-keeping .. H. Robinson, M.C. 

Cheshire 

Agricultural Oiganizer and Prin¬ 
cipal of the School of Agriculture W. B, Mercer, M.C., B.Sc., 

N.D.A. 

Lecturer in Agriculture and Vice- 
Principal .W. A, C. Carr, M.C., N.D.A, 
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Lecturer in Agricultural Biolo^.. 
Lecturer in Agricultural Chemistry 
Horticultural Superintendent 
Assistant Instructor in Horticul¬ 
ture 

Lecturer in Poultry-keeping 
Chief Instructress in Dairying .. 
Assistant Instructress in Dairying 
Peripatetic Instructress in 
Dairying .. 


F. W. Hankinson, M.Sc. 

J. Feathbrstone, M.Sc. 

W. E. Shewbll-Coopbr, C.D.H. 

A. E. B. Lanoman, C.D.H. 

R. E. Louoh, N.D.D, 

Miss N. Bennion, N.D.D. 

Miss E. M. Blackburn, N.D.D. 

Miss M. Black 


Cornwall 


Agricultural Organizer 

Lecturers in Agriculture and Agri¬ 
cultural Chemistry 

Horticultural Superintendent 

Assistant Lecturer in Horticulture 
Chief Instructress in Dairying 

Assistant Instructresses in Dairying 

Instructor in Poultry-keeping 


A. Gregg, B.Sc.; N.D.A. 

(B. Jenkins, B.Sc. 

] W. Williams, M.Sc. 

(r. H. Smith, B.Sc. 

H. W. Abbiss, D.C.M., M.M., 
N.D.H. 

W. J. Moysb, N.D.A. 

Miss A. J. W. Nicholas, M.B.E. 
Miss G. Lynb, N.D.D. 

Miss M. F. Griffiths, N.D.D., 
B.D.F.D. 

C. H. Toy 


Cumberland and Westmorland 

(Joint Staff) 

Principal of Farm School and 
County Agricultural Organizer.. 

Vice-Principal 
Instructor in Agriculture .. 

Horticultural Organizer .. 

Poultry Assistant ,. 

Itinerant Instructress in Dairying 
Instructress in Dairying .. 


J. H. Fauldbr, B.Sc., N.D.D. 
A. Mann, B.Sc. 

W. W. Ballardib, B.Sc.* 

D. S. Anderson* 

Miss M. Hewitson 

Miss F. Coward 

Miss D. Morrison, N.D.D. 


Derbyshire 

Agricultural Organizer .. .. J. R. Bond, M.B.E., M.Sc., 

N.D.A.* 

rG. H. Bates, B.Sc. 

District Agricultural Lecturers .. ] A. L. Stickland, N.D.A., 

I N.D.D.. B.D.F.D. 

Instructor in Veterinary Hygiene A. Lbvib, F.R.C.V.S., D.V.S.M., 

F.R.S.E. 

Horticultural Instructor .. .. W. H. Tuck, N.D.H. 


Devonshire 


Agricultural Organizer 

District Lecturers in Agriculture.. 

Horticultural Superintendent 
Woman Horticultural Superin¬ 
tendent . 

Instructress in Dairying .. 
Assistant Instructress in Dairying 
Instructor in Poultry-keeping .. 
Assistant instructor in Poultry- 
keying ., . 


0. D. Ross, B.Sc. 

F. C. Harold, A.T.C. 

R. P. Hawkins, B.Sc., N.D.A. 
D. C. Bower, N.D.A., N.D.D. 
N. J. Sharrock, N.D a., N.1:).D. 

D. Manning 

Miss E. M. Gunnell, N.D.H.* 
Miss E. Bray 

Miss F. M. Crawtbr, N.D.D. 

E. Russell 


q2 


W. Hbale 
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Dorsetsblre 

Agricultural Organizer .. .. T. B. Febsis, M.So., N.DJ!}.* 

IiiBtructor in Agriculture .. .. J. A. Bobotham, B.So., N.D.A., 

N.D.D. 

Instructor in Horticulture .. T. P. P. McPhail, F.B.H.S. 

^ ^ ■ ■ fMiss H. Batch, N.D.D. 

Instructresses m Dairying .. (Miss B. Buokhell, N.D.D.* 

Instructor in Poultry-keei^ing .. A. Turneb 

Durham 

Agricultural Organizer .. .. J. Walker, M.A., B.Sc. 

Instructor in Horticulture .. W. S. Sharp. F.R.H.S. 

Assistant Instructor in Horticulture L. Buss 
Instructor in Poultry-keejnng .. G. M. Robertson 
I nstructress in Dairying .. .. Miss M. H. Stewart, N.D.D. 

Essex 

Principal of East Anglian Institute 
of Agriculture and Cotmty Agri¬ 
cultural Organizer .. .. D. B. Johnstone-Wallace, M.Sc., 

N.D.D. 

Senior Lecturer in Agriculture .. A. Hay, N.D.A., N.D.D., C.D.A. 
Lecturer in Agriculture .. .. D. J. Ewing, B.Sc. 

Assistant Lecturer in Agriculture 

and Crop Recorder .. .. E. N. Herington. 

Lecturer in Agricultural Biology.. R. Robson, M.Sc., F.Z.S. 

Assistant Lecturer in Agricultural 

Biology .. .. .. .. J. Bryce, B.Sc. 

Assistant Lecturer in Agricultural 
Biology and Bee-kooping .. Miss E. W. Jameson, N.D.H. 
Lecturer in Agricultural Chemistry 

and Analyst .. .. .. F. Knowles 

Assistant Lecturers in Agricultural f F. W. F. Hendry, B.Sc., A.I.C. 

Chemistry . j J. E. Watkin, Ph.D., B.Sc. 

Lecturer in Horticulture .. .. C. Wakely, F.R.H.S.* 

Instructor in Commercial Horti- 

cultuio.R. Hart, N.D.A., N.D.D. 

Assistant Lecturer .. .. H. Fraser, N.D.H. ♦ 

Instructress in Dairying .. .. Miss M. I. Fletcher, N.D.D. 

Assistant Instructress in Dairying Miss M. Woods, N.D.D., B.D.F.D. 
Instructor in Poultry-keeping .. F. Bowers 

Gloucestershire 

Agricultural Organizer .. .. G. H. Hollingworth 

Instructor in Agriculture .. .. C. Comely 

Instructor in Horticulture .. J. Coombes 
I nstructress in Dairying .. .. Miss A. Colnett, N.D.D. 

Instructor in Poultry-keeping .. L. G. Price 
A ssistant Instructor in Poultry- 
k^ping.E. A. King 

Hampshire 

County Agricultural Organizer .. L. G. Troup, B.Sc. 

Principal of Farm Institute .. J. M. Templeton, B.So. 

Lecturer in Agriculture and 

Warden.T. H. Rose, B.So., Ph.D., N.D.A. 

Instructor in Horticulture .. C. J. Glebd, N.D.H,, F.R.H.S. 
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Assistant Instructor in Horti¬ 
culture .. .. .. .. A. P. Kino 

Instructor in Bee-keeping .. H. P. Young 

Instructor in Dairy Husbandry .. E. A. G. Wiggins, N.D.A., N.D.D. 
Instructress in Dairying .. .. Miss G. Bowden, N.D.D., 

I B.D.F.D. 

Travelling Dairy School Instruc- ^ 

tress .. .. .. .. Miss E. M. Gifpobd 

Assistant Instructress .. .. Miss F. Dingle 

Instructor in Poultry-keeping ., A. W. Gbimes 
I nstructor in Farm Book-keeping B. R. Lovell 
T ravelling Farriery School In¬ 
structor .. .. .. .. W. House, R.S.S. 

Herefordshire 

Agricultural Organizer .. .. J. L. Evans, B.Sc. 

Instructor in Horticulture .. A. J. Manning 
I nstructress in Dairying and 

Poultry-keeping .. .. .. Miss B. Wall, N.D.D., B.D.F.D. 

Hertfordshire 

Principal of Agricultural Institute 

and Coimty Agricultural Or- J. Hunter-Smith, B.Sc., N.D.A., 
ganizer N.D.D. 

Vice-Principal and Instructor in 

Horticulture .. .. .. C. E. Hudson, N.D.H., F.R.H.S. 

Lecturer in Agriculture .. .. R. H. Williams, B.Sc. 

Lecturer in Agriculture and Farm 
Costings .. .. .. .. J. W. Reid, N.D.A. 

Agricultural Chemist .. .. H W. Gardner, B.A. 

Assistant Instructor in Horti¬ 
culture .E. R. Saltmarsh, N.D.H. 

Instructress in Dairying .. .. Miss D. M. Peacock, N.D.D. 

Instructor in Poultry-keeping .. D. W. Ferguson, N.D.P. 
Instructor in Book-keeping .. A. Dean* 

Huntingdonshire 

Horticultural Adviser .. ,. F. Tunnington* 

Isle of Ely 

Horticultural Superintendent .. W. G. Kent, N.D.H., F.R.H.S. 

Isle of Wight 

Instructor in Horticulture .. C. Martin, F.R.H.S. 

Isles of Scilly 

Horticultural Adviser .. G. W. Gibson, F.L.S. 

Kent 

Agricultural Organizer .. .. G. H. Garrard, N.D.A. 

Assistant Agriculturist .. .. T. W. McDougall Porter, M.C., 

N.D.A. 

Horticultural Superintendent .W. P. Wright, F.R.H.S.* 
Assistant Horticulturist .. .. H. C. Elsdon, N.D.H.♦ 

Instructor in Commercial Horti¬ 
culture .N. B. Bagbnal, B.A, 

Instructor in Poultry-keeping .. W. R. Snell 
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Afpootthbkts^ 


[April, 


Laneashlre 


Principal of Hutton Farm School 
Assistant Lecturers in Agriculture 

Lecturer in Botany and Dairy 
Bacteriology 

Instructress at Dairy School 
Assistant Instructress Dairy School 
Instructor in Cheosernaking 
(Itinerant) 

Lecturer in Poultry-keeping 
Assistant Instructresses in Poultry¬ 
keeping .. 

Horticultural Superintendent 
Instructors in Horticulture 


J. J. Gbekn, B.Sc. 

C. P. May, M.A. 

V. Livxibsaoe, M.Sc., B.Sc. 

H. Edmunds, B.Sc. 

Miss J. Stubbs, N.D.D. 
Miss M. K. Payne, N.D.D. 

R. Riohabdson, N.D.A. 

C. H. Dobbin 
(Miss K. H. Abthub 
(Miss M. L. Sinclair 
A. G. Sowman 
N. J. Maopherson 

W. L. Steer 


Leicestershire 

Agricultural Organizer .. .. T. Hacking, LL.B., B.So.* 

Instructor in Horticulture .. T. G. Bullock, F.R.H.S.* 
Instructress in Dairying .. .. Miss E. Pratt-Saddington 

Instructor in Poultiy-keeping .. H. T. Atkinson, N.D.P. 


Lincolnshire (Holland) 


Principal of Kirton Agricultural 
Institute, Agricultural Organizer 
and Horticultural Superin¬ 
tendent .. 

Agricultural Biologist 
Agricultural Chemist 
Agricultural Entomologist 
Assistant Lecturer in Agriculture 
Instructor in Poultry-keeping 


J. C. Wallace, M.C. 

W. F. Chbal, D.I.C., ND.A. 
M. N. Nicholson, B.Sc., A.I.C. 
E. E. Edwards, M.Sc., B.Sc. 

J. K. Thompson, N.D.A. 

G. H, Reed 


Lincolnshire (Kesteven) 

Agricultural O^anizer .. .. F. Wakerley, M.Sc., F.H.A.S. 

Instructress in Dairying and 

Poultry-keeping .. .. Miss R. Jackson, N.D.D. 

Lincolnshire (Lindsey) 

Agricultural Organizer .. . • J. A. McMillan, B.Sc. 

Instructor in Agriculture .. A. McGibbon, B.Sc., N.D.A., 

N.D.D. 

Horticultural Organizer .. .. A. G. Murray, F.L.S.* 

Instructor in Poultiy-keeping .. A. Tyler 

Middlesex 

Horticultural Superintendent .. J. Lawson 

Instructor in Horticulture .. G. W. Pyman* 

Instructor in Daiiying and 

Poultry-keeping .. .. E.^Rea 

Assistant Instructor in Daiiying 
and Poultry-keeping •. .. J. Worthington 

Norfolk 

Instruotor in Horticulture and 
Bee-keeping .H. Goudb, N.D.H.* 

Assistant l^tructor in Horti¬ 
culture .C. Sayidge* 
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Fum Workers* Minlmnm Wages.— Meetings of the Agrioultural 
Wages Board were held on Februatry 21 and March 12, at 7 Whitehall 
Place, S.W. 1, Mr. W. B. Yates, C.B.E., presiding on eaKjh occasion. 

The Board considered notifications from Aj^icultural Wages 
Committees of decisions fixing minimum and overtime rates of wages, 
and proceeded to make the following Orders carrying into effect the 
Committees’ deckicms:— 

Devonshire .—^An Order continuing from March 26, 1928, until 
March 25, 1929, the minimum and overtime rates of wages for 
male workers, and minimum rates of wages for female workers 
at present in force in their area. The minimum rate in tlie case 
of male workers of 21 years of age and over is 32s. 6d. per week 
of 52 hours from April 22 to October 6, and 50 houivs from October 
7 to April 21, with overtime at 8Jd. per hour on weekdays and 
lOd. per hour on Sundays, and for overtime employment on the 
hay and com harvests. In the case of female workers of 20 years 
of age and over the minimum rate is 5d. per hour for all time 
worked. 

Durham ,—An Order continuing from May 14, 1928, until May 13, 
1929, the minimmn and overtime rates of wages for male and 
female workers at present in force in the area. The minimum 
rates in the case of male workers of 21 years of ago and over are : 
For horsemen who are householders, 32s. per week of 50 hours, 
with, in addition, 7s. per week to cover all time customarily 
spent in attention to horses; for horsemen who are not house¬ 
holders and who are not boarded and lodged, 31s. per week of 
50 hours, with, in addition, 38. 6d. per week to cover all time 
customarily spent in attention to horses; for horsemen who aro 
boarded and lodged, 318. per week of 50 hours and any additional 
time customarily spent in attention to horses ; for stockmen or 
shepherds who are householders, 43s. per week; for stockmen 
or shepherds who are not householders and who aro not boarded 
and lodged. 36s. lOJd. per week ; and for stockmen or sliopherds 
who are boarded and lodged, 35s. per week, in each case for sucli 
hours as are customarily spent in attention to stock. The minimum 
rate for other male workers of 21 years of age and over is 31s. 
per week of 50 hours, except in the case of casual workers, where 
the rate is 6d, per hour. The overtime rate for all classes of male 
workers other than casual workers is lOd. per hour on Sunday 
and after twelve noon on Saturday, and 9d. per hour for all other 
overtime employment. In the case of female workers of 18 years 
of age and over, the minimum rate is 2s. 6d. per day of eight 
hours, with overtime at 4d. per hour. 

Hampshire and Isle of Wight ,—^An Order varying as from March 26 
the minimum and overtime rates of wages for male workers, and 
minimum rates of wages for female workers. The minimum rate 
in the case of male workers of 21 years of age and over is 30s. 6d. 
per week of 51 hours in summer and 48 hours in winter, with 
overtime at 8d. per hour, except in the case of overtime employment 
of carters, cowmen, shepherds or milkers on the ordinary routine 
work of such workers, when the overtime rate is 7jd. per hour. 
Certain variations have been made in the minimum rates of wages 
for male workers under 19 years of age. In the case of females 
workers of 18 years of age and over the minimum rate is 6d. per 
hour for all time worked. 
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KerU ,—^An Order oontinuing from March 2, 1928^ until Mmh 1, 
1929, the minimum and overtime rates of wages at preront in 
force for male and female workers. The minimum rate in the 
case of horsemen, stockmen and shepherds of 21 years of age 
and over is 33s. per week of 52 hours, with, in addition, 8d. per 
hour for all employment on customary duties in excess of 52 hours, 
but not exceeding 60 hours in €my week, and overtime at 9d. per 
hour for customary duties, and 9d. per hour on we^days and 
lOd. per hour on Sundays for other work. In the case of other 
male workers of 21 years of age and over the minimum rate is 
32s. 6d. per week of 52 hours in summer and 48 hours in winter, 
with overtime at 9d. per hour on weekdays and lOd. per hour on 
Sundays. 

In the case of female workers of 18 years of age and over the 
minimum rate is 5Jd. per hour, with overtime at 6Jd. per hour 
on weekdays and 7d. per hour on Simdays. 

Leicester and Rutland .—^An Order varying as from March 19 the 
minimum and overtime rates of wages for male and female workers. 
The minimum rates in the case of male workers of 21 years of age 
and over are 348. per week of 54 hours in Leicestershire and 
32s. 6d. per week of 54 hours in summer and 50 hours in winter 
in Rutland (instead of 64 hours all the year round as at present), 
overtime being payable in each case at 9d. per hour on weekdays 
and lid. per hour on Sundays. In the case of female workers of 
18 years of age and over the minimum rate is 6d. per hour, with 
overtime at 8d. per hour for Sunday work. 

Lincolnshire (Kesteven and Lindsey ).—An Order continuing from 
March 6, 1928, until March 3, 1929, the minimum and overtime 
rates of wages for male workers and the minimum rates of wages 
for female workers at present in force. 

The minimum rates in the case of male workers of 21 years of 
age and over are: For waggoners, 39s. per week of 62 hours in 
summer and 48 hours in winter, with such additional hours not 
exceeding a total of 61 per week during the period from October 
16 to May 13, and 68 per week during the remainder of the year 
required for the performance of customary duties ; for shepherds, 
37s. per week of 62 hours in summer and 48 hours in winter, with 
such additional hours not exceeding a total of 66 per week in 
siunmer and 66 per week in winter as may be required for the 
performance of customary duties, and, in addition, in respect of 
the lambing season, a sum of £3 10s. for flocks of from 60 to 
100 sheep, and £1 in respect of every additional 100 sheep; for 
stoclmen, 38s. per week of 62 hours in summer and 48 hours 
in winter, and such additional hours not exceeding a total of 
66 per week in summer and 68 per week in winter as may be 
required for the performcmce of customary duties; and in the 
case of other male workers 32s. per week of 48 hours in winter 
and 62 hours in summer. The overtime rates in the case of all 
classes of male workers of 21 years of age and over are 9Jd. per 
hour on weekdays and llj^d. per hour on Sundays. The minimum 
rate for female workers of 17 years of age and over is 6Jd, per 
hour for all time worked. 

An Order continuing from March 1, 1928, imtil February 
28, 1929, the operation of the minimum and overtime rates of 
wages for male and female workers. The minimum rates of wages 
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for male workers of 21 years of age and over are: For stockmen, 
41s. 3d. per week of 60 hours j for carters, 38s. 6d. per week of 
66 hours; for casual workers, 8jd. per hour, and for other workers 
34s. 4}d. per week of 50 hours in summer and 33s. per week of 
48 hours in winter. Overtime is payable in the case of all classes 
of male workers of 21 years of age and over at lOJd. per hour. 
The minimum rates in the case of female workers of 18 years of 
age and over are: For stockwomen, 30s. per week of 60 hours ; for 
carters, 28s. per week of 56 hours; for casual workers, 6d. per 
hour, and for other workers 26s. per week of 60 hours in summer 
and 24s. per week of 48 hours in winter, overtime being payable 
in the case of all female workers of 18 years of age and over at 
7Jd. per hour. The Order also extends the operation of the over¬ 
time rates to all employment on Bank Holidays. 

MonmotUh *—^An Order fixing minimum and overtime rates of wages 
for male workers and minimum rates of wages for female workers 
to come into force on March 16, 1928, and to continue in operation 
until March 15, 1929. The minimum rate in the case of male 
workers of 21 years of age and over is 32s. per week of 62 hours 
in summer and 50 hours in winter (instead of per week of 50 hours 
in summer and 48 hours in winter as at present), with overtime at 
9Jd. per hour on weekdays and lljd. per hour on Sundays. In 
the case of female workers of 17 years of age and over the minimum 
rate is 6d. per hour for all time worked. 

Worcestershire .—^An Order fixing minimum and overtime rates of 
wages for male and female workers to come into force on March 6, 
1928, and to continue in force until March 2, 1929. The minimum 
rate in the case of male workers of 21 years of age and over is 
308. per week of 63 hours in summer (instead of 60 hours as at 
present) and 48 hours in winter, with overtime at, 9d. per> hour. 
In the case of female workers of 18 years of age and over the 
minimum rate is 4Jd. per hour, with overtime at 6Jd, per hour. 

Qtamorgan .—^An Order fixing minimum and overtime rates of wages 
for male and female workers to come into force on March 2, 1928, 
and to continue in force until March 1, 1929. The minimum rate 
in the case of male workers of 21 years of age and over employed 
as stockmen, cattlemen, cowmen, horsemen, shepherds and 
bailiffs is 38s. per week of 60 hours (instead of 40s. as at present), 
with overtime at lid. per hour. In the case of other male workers 
of 21 years of age and over the minimum rate is 34s. (instead of 
36s. as at present) per week of 62 hours in summer and 48 hours 
in winter, with overtime at lOd. per hour on weekdays and lid. 
per hour on Sundays. In the case of female workers of 18 years 
of age and over the minimum rate is 6d. per hour, with overtime 
at 7d. per hour on weekdays and 7Jd. per hour on Sundays. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 


Enforeement of Minimum Rates of Wages.-^During the month 
ending March 16, legal proceedings were instituted against seven 
employers for failure to pay minimum and overtime rates of wages 
fix^ by the Orders of the Agricultural Wages Board. Particulars of 
the cases are as follows :— 




LbahiSts IssTTBD BT rsx MoasxBY. [April, 


9& 

Arrears No. of 

County Court Fines Costs of woi^ers 

wages con* 

£ 8. d. £ 8. d. £ 8. d. oemed 


Notts 

Southwell. 1 


♦ 



— 


18 

14 

11 

4 


>* •' 

! 1 

0 

0 


— 


15 

13 

8 

2 

Salop 

Cleobury 












Mortimer.. 

. 25 

0 

0 

5 

0 

0 

118 

0 

0 

6 

Rutlcmd .. 

Oakham .< 

1 

0 

0 

1 

2 

6 

10 

0 

0 

1 

Warwick .. 

Coleshill .. 

0 

10 

0 


— 


18 

8 

0 

2 

Somerset.. 

Axbridge ., 

1 

0 

0 

1 

0 

0 

20 

0 

0 

1 

Wilts 

Wootton 












Bassett . 

6 

0 

0 


— 


16 

0 

0 

1 



£33 

10 

0 

£7 

2 

6 

£216 

16 

7 

17 


♦ Dismissed under Probation of Offenders Act. 

In regard to the proceedings taken at Coleshill, the wages of one 
of the workers concerned had been reduced, on the worker becoming 
entitled to a contributory old-age pension on January 2 last, by the 
amount of his pension plus the 9d. special contribution which employers 
are required to pay in respect of male workers of 65 years of age and 
over. The Court ordered the full arrears of wages to be paid to this 
worker. 

♦ ♦ « ir « * 

Foot-and*Moiith Disease. —Since the report in the last month’s issue 
of this JouBNAi., 10 outbreaks of foot-and-mouth disease have been 
eonflniied in Oreat Britain. These outbreaks were in the following 
counties: Lancashire, 2 ; Cheshire, 2 ; Yorks (West Riding), 1; Derby, 
1; Glamorgan, 1; Warwick, 1; Stafford, 1; and Lincoln (Lindsey), 1. 
The outbreaks in Glamorgan, Lancashire, Cheshire, Yorks (West 
Riding), and Derby were confirmed in hitherto **clean” districts. 
The other outbrealra were in already existing ** infected ” areas. 

The number of outbreaks confirmed since January 1 last is 86, 
involving 12 coimties and the slaughter of 2,454 cattle, 3,387 sheep, 
1,342 pigs and 5 goats. 

« a « ♦ « He 

Leaflets Issued by the Ministry. —Since the date of the list given in 
the November (1927) number of this Jouknad, p. 779, the following 
leaflets have been issued ;— 

New :— 

No. 203. Sugar Beet Growing. 

No. 206. Hoaiy Pepperwort. 
lie-written :— 

No. 246. Crown Gall. 

No. 285. Bacon Curing on the Farm. 

No. 296. Potato Growing in Allotments and Small Gardens. 

No. 302. The Silver-Leaf Disease of Fruit Trees. 

No. 347. Profitable Pears for Market. 

No. 395. Adult Bee Disease . 

Kevised :— 

No. 21. The Warble Fly. 

No. 35. The Celery Fly. 

No. 86. Brown Rot of Apples. 

No. 89. Fluke or Liver Rot in Sheep. 

No. 114. The Scientific Principles of Feeding Poultiy. 

No. 131. Apple and Pear Scab. 

No. 173. Potato Growing. 

No. 204. Apple Mildew. 
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No. 322. Winter Pruning Bush and Half-Standard Apple Trees. 
No. 330. Apple Aphides. 

No. 346. Gooseberries. 

No. 377. “ Reversion ** in Black Currants. 

No. 400. List of Publications. 


Amended :— 

No. 12. Gooseberry Sawfly. 

No. 26. Chafer Beetles. 

No. 128. Advice to Beginners in Bee-Keeping. 

No. 190. Small Holdings, Ck>ttage Holdings, and Allotments. 
No. 234. A Die-back Disease of Gooseberries. 

No. 277. Tuberculosis in Farm Stock. 

No. 320. The Manuring of Vegetable Crops. 

No. 328. The Smuts of Barley and Oats. 

No. 331. Home and Farm Canning of English Fruits. 

No. 349. Methods of Obtaining Strong Colonies of Beea for 
Wintering. 

No. 364. Coocidiosis in Rabbits and Poultry. 


e « ♦ ♦ ♦ H: 


Agriettlturftl and Cattle Show, Gljon, Spain. —^The organization 
known as *‘the official and intemationar* Asturian Sample Fair 
of Gijon have arranged to hold a grand Agricultural and Cattle Show in 
connexion With the Fifth Sample Fair, which is to be held at Gijon 
from August 1 to 25 next. This will be imder the patronage of the 
Spanish Government, which invites the participation of British 
Exhibitors. Detailed information can be obtained from the Secretary- 
General, Seria de Nustras Asturiana, Gijon, Spain. 

♦ ♦ IK ♦ ♦ He 


Importation of Nursery Stock into South Africa. —^The Ministry has 
received a copy of a Proclamation issued by the Governor-General of 
the Union of South Africa prohibiting the importation into tho Union 
of rooted stocks for budding or grafting. The Government retains the 
power to introduce stocks considered to he of exceptional or special 
value, and may issue permits for the introduction of such stocks by 
private individuals imder certain conditions. The prohibition does not 
come into operation until October 1, 1931, but early notice is given 
in order that exporters may be aware of the position in good time 
to make their growing and trade arrangements. 

♦ iK <K IK IK 


NOTICES OF BOOKS 

Seed Production and Marketing. By Joseph F. Cox and George E. Starr. 

Pp. xviii + 450. (New York ; John Wiley & Sons, Inc. London : 

Chapman & Hall, Ltd., 1927. 20s. net.) 

Having regard to the fact that seeds are of great importance to 
agriculture and horticulture, and that so much capital is sunk in 
their production and marketing, it is remarkable how little has bron 
publifi^ed on the subject. There are no reliable data as to the quantity 
of seeds which are sown annually in this country, and no statistics are 
collected regarding the quantity which is home-produced. We know, 
however, from the Trade Returns, that, apart from the home-produced 
seed sown in this country, we have a considerable export trade, 
amounting in 1927 to nearly 360,000 cwt, of a value of over £890,000. 
Further, the net imports in the same year amounted to over 300,0(W 
cwt., of a value approaching a million sterlii^. An industry of this 
magnitude surely justifies more attention than is paid to it by those com¬ 
petent to write on what is, of course, a highly technical and intricate 
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subject. It is, therefore, of interest to note the issue of a book on 
seeds, which, although written by American authors and relating 
primarily to American conditions, contains much that is of interest in 
this country. Dealing, as it does, with the production and m^keting 
of most of the important farm and garden crop seeds, the details given 
for each kind of seed are necessarily confined to essentials. These 
details are, however, informative, and bear the stamp of practical 
experience. Chapters are devoted to clovers, grasses, seed potatoes, 
held peas and beans, and to a large number of vegetable and garden 
seeds. In addition to cultural instructions, information is given as 
regards the history, adaptation, uses, and varieties of each kind of 
crop, and of the insects and other pests from which they suffer. 

The importance of using seeds with a high vitality and free from 
injurious weed seeds has long been recognized. Considerable attention, 
however, is now being devoted to what is of even greater importance— 
the use of stocks and strains adapted to environmental conditions and 
special market demands. In tliis country the broad principle is 
recognized that home-grown seeds, when available, are in most cases 
likely to give more satisfactory crops than would be obtained from 
foreign-grown seeds. There is nevertheless a great need for more 
knowledge as to the performances peculiar to individual stocks and 
strains of the same kind of seed under varying conditions of soil and 
situation. 

* In a country such as the United States, where the variations in soil 
and climate are considerably greater than in the British Isles, the 
question of adaptability is of even more importance. Hegulations have 
been made which prohibit the importation into the U.S.A. of red clover 
or alfalfa (lucerne) seed unless it is coloured in such a manner or to such 
an extent as may be prescribed. Red clover seed coming from Italy and 
lucerne seed from Turkestan and South Africa has to be stained red to 
the extent of at least 10 per cent, of the seed in each container— 
signifying that the seed is not adaptable for agricultural conditions in 
the United States of America. Seeds coming from countries whose 
products have been found adaptable to American conditions have to be 
stained green, or in the case of seed grown in Canada, iridescent violet. 
Much useful work is also done in the United States by “ Crop Improve¬ 
ment Associations,*’ “ Seed Growers’ Associations ” and “ Experiment 
Associations,” in making available to the farmer certified seed of proved 
adaptability. Associations of this nature have been established in prac¬ 
tically all States where extensive experiment station plant breeding 
work is being conducted. In addition to the crop improvement associa¬ 
tions there are in many States orgamzations of growers of seeds of 
special crops. Amongst these are included associations of growers of 
certified seed of Grimm alfalfa, cotton, Ladino Clover, soya bean and 
seed potatoes. In Canada, the Canadian Seed Growers* ^sociation is 
active in all agricultural districts. These Associations require in most 
oases an inspection of the growing crop and also of the seed after it 
has been thrashed ; and the bags containing approved or ” certified ” 
seed are sealed by an official of the inspection service. 

. The methods adopted by these Associations are fully described in 
the volume under review, and merit the consideration of commercial 
seed growers and distributors in this country. 

The co-operative distribution by farm bureau seed services and other 
oo-operative agencies, complementary to the work of certain of the 
crop improvement associations, has resulted, to give one instance, in a 
considerable extension in the use of adapted alfalfa seed from the 
producing areas to the Com Belt and the Northern States. These 
services are also said to have considerably increased the use of clover 
seed of known origin, and of adapted varieties of other crops—such as 
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high-yielding wheat, oats and barley. A scheme for the verification of 
the origin of seed, which would be available to the general trade and to 
the co-operative services, is now being considered by the U.S. 
Department of Agriculture. 

In discussing the special qualifications required of the seed grower the 
authors say, “The good seed grower belongs to a highly intelligent 
group of farmers engaged in the production of a high-quality produce 
for a special market. The field offers opportunity for application of the 
best of business brains and intelligence and the most highly developed 
skill, with assmance of recompense, both financially and in the satisfac* 
tion of rendering service to civilization.” 

Owing to the vagaries of our climate and other difficulties, seed- 
growing in the British Isles does not allow the same scope as in more 
favour^ climes, but considerably more could be done in this direction; 
The above quotation might well be pondered over by many of our 
farmers who are at present struggling to make ends meet, and who have 
the qualifications and facilities for embarking on this special and 
remunerative line of production. ' 

Prineiples of Soil Microbiology. By Selman A. Waksman. Pp. 897. 

(London : Bailliere, Tindall & Cox. 1927. Price, 46s.) 

Only within comparatively recent times, has it been realized that there 
is an important biological branch to research upon soils. The early 
investigators concentrated on the chemical aspects of soil fertility, and 
reaped a rich harvest of reward, culminating in the artificial fertilizer 
industry : but, not until the late ’sixties and early ’seventies of last 
century, when bacteriology made great advances, was it demonstrated 
that aU decomposition and purification was largely due to the activities 
of micro-organisms. From this, it was deduced that decomposition in the 
soil was effected by similar agencies, and, in 1877, Schloesing and Muntz 
experimentally showed that, in sewage beds, ammonia was converted 
into nitrate, not by a chemical process, Wt by a biological one. 
Warrington, working at Rothamsted, proved that this conversion was 
brought about by the action of two species of bacteria, and, in 1880, 
Winogradsky isolated the organisms in pure cultures. This date may be 
term^ the beginning of the biological epoch in agricultural research. 

Naturally, the earlier work was confined to the bacterial population of 
the soil, and, in text-books published round about 1910, nitrification, 
nitrogen fixation and denitrification were the main topics of discussion. 
Since that date, the subject has gradually assumed a broader aspect, 
and it has been realized that, not only bacteria, but also protozoa, ^gae 
and fungi are playing a part in the various soil reactions. 

The publication therefore of Waksman’s voluminous treatise of more 
than 800 pages is of particular interest and importance. The present 
condition of soil microbiology is well shown under three main divisions, 
the first two dealing with the occurrence, isolation, identification and 
cultivation of soil micro-organisms, the chemical activities of which 
are considered in the third division. The treatment is very complete, 
since, in the first part, not only are there chapters on the fungi, algae and 
protozoa of the soil, but also a brief r4sum4 of our knowledge concerning 
the worms, arachnids, myriapods, insects and molluscs. As might be 
suimised, the chapters are a little uneven, those dealing with the 
bacteria and fungi being of a higher level than the rest; the author is 
at his best when dealing with the chemical aspects of the soil organisms. 
A very complete bibliography, containing over 2,500 references, adds 
to the value of the book; and all workers in soil science must feel a 
debt of gratitude to the author for the production of a book at once 
complete and authoritative. 
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SngHT BMt ud Beet Sugwr. By B. N. Dowling. With a forew<nd by 
Sir Daniel Hall. Pp. x +277. (London : Ernest Benn Limited, 
1928. Price 158.) 

Mr. Dowlmg*s book, which should bo in the hands of idl interested 
in the home beet sugar industry, meets a long>felt want in supplying, 
in a comprehensive and easily understandable form, the accumulated 
knowledge and experience on sugar beet cultivation, which has 
previousbfT only been available in numerous pamphlets and brochures 
or in text boolra not available to the ordinary reader. 

Opening with a brief history of the growth and progress of the 
industry in this coimtry, it takes the reader throtigh every stage of 
the cultivation of the crop to the final production of white sugar. 
The production and breeding of the seed, the botanical structure of 
the beet plant, and the effect of soil and climate upon its growth and 
sugar are described in detail. Tiiere are excellent chapters on manures 
and manuring, and on cultivation methods, which embody 
Mr. Dowling’s considerable experience of the subject in this country 
and on the Continent. Considerable attention is devoted to the various 
makes of implements and labour-saving machinery designed for dealing 
with this crop, and which have special significance in a country of 
high labour costs. 

Attention is also rightly drawn to the value of the residual products, 
such as leaves and tops, pulp and molasses, and also to the disec^es 
which may add to the grower’s troubles if he is not on guard against 
them. Finally, the book briefly describes the process of sugar 
manufacture in a way that can easily be grasped by those unversed in 
factory technique. 

Tlie book makes its appearance at a very opportime time, when the 
industry is at the transition stage from the period of high subsidy 
to the second period when the subsidy falls to IBs. per cwt. of sugar. 
If growers are to continue to make satisfactory profits now that the 
price paid per ton of beet has fallen to 46s. for roots of 15| per cent, 
sugar content, they must concentrate on securing higher yields per 
^re, and endeavour to reduce their costs. It will be seen from tables 
published in the book, that the yield in this country is still much below 
the average secured in Western Europe and the United States. 

As Sir Daniel Hall emphasizes in the preface, the three main aspects 
of the problem facing the British grower are “the substitution of 
machine work for manual labour, the effective handling of the labourers 
upon the farm, to work as a team, at the right things at the right moment, 
and the training of the individual labourer to become an efficient 
workman.*’ It is believed that a careful study of this book, particularly 
of the series of costings, and of the yields resulting from manurial 
trials, will be of assistance to the grower towards a solution of these 
difficulties. 

It may not be amiss to draw attention here to one or two inaccuracies ♦ 
which will doubtless be corrected in the next edition. On p. 179, the 
present excise duty on sugar is stated to be 9s. 8)d. per cwt., and 
and on p. 185, 9s. 9d. This figure should be 7s. 4fd. in both 
instances. On p. 185 it is further stated that the present fiscal advantage 
enjoyed by the home and Empire producer over foreign sugar is Is. lid. 
per cwt.; the amount is, in fact, 4s. S^d. 
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SELECTED CONTENTS OF PERIODICALS 

Agrloultare. General and Miscellaneous 

Partnership Farming. Christopher Tumor, (Scottish Jour. Agric., 
X, 4 (October, 1927), pp. 377-382.) [63.191.] 

Agricultural Economics in Europe. A. Hobson, (Jour. Farm 
Eoon., IX, 4 (October, 1927), pp. 421-432.) [338.1 (4).] 

The Publication of Index Numbers of Agricultural Products and 
Costs of Production for England and Wales. (Int. Rev. Agric., 
1927, No. 9, pp. E279-281.) [311; 338.68.] 

Agriculture and National Education. C, O, T, Moriswi, 
(Presidential Address to Section M—^Agriculture—at the British 
Association Meeting at Leeds, 1927.) (Advancement of Science, 
1927, 14 pp.) [37 (42).] 

Agricultural Research in the British Empire: VI, Agricultural 
Research in the Colonies and Dependencies. J. 8, Thomson, 
(Scottish Jour. Agric., x, 4 (October, 1927), pp. 382-387.) [37.] 
Agricultural Research in the British Empire : VII, The Research 
Grants of the Empire Marketing Board. Rt, Hon, W, O, A, 
Ormshy-Qore. (Scottish Jour. Agric., x, 4 (October, 1927), pp. 
388-394.) [37.] 

The Trench or Pit Silo. Report contributed by North of Scotland 
College of Agriculture. (Scottish Jour. Agric., x, 4 (October, 
1927), pp. 446-448.) [694.] 

“ Edelmist ” (a new method for making farmyard manure). 
A, Cunningham, (Scottish Jour. Agric., x, 4 (October, 1927), 
pp. 434-439.) [63.163.] 

The Utilization of Carbohydrates by Honey-bees. E, F, Phillips, 
(pp. 386-428.) 

The Utilization of Carbohydrates as Food by Honey-bee LaivsB. 

L, M, Bertholf, (pp. 429-462.) (Jour. Agric. Res. 35, 5 
(September 1, 1927). [63.81.] 

Field Crops 

Yield Studies in Oats : II, The Relationship Between the Charac¬ 
teristics of a Seed Sample ; Its Germination and Field Establish¬ 
ment ; and the Early Growth of the Subsequent Plants. 

M, A, H, Tincker and M, O, Jones, (Ann. App. Biol, xiv, 4 

(November, 1927), pp. 400-421.) [63.314.] 

Nitrates and Wheat Yields after Certain Crops. P, E, Karraker, 
(Soil Sci., XXIV, 4 (October, 1927), pp. 247-268.) [63.191 ; 
63.311.] 

The Composition of Swedes. A, Lauder, (Scottish Jour. Agric., 
X, 4 (October, 1927), pp. 428-433.) [63.332 ; 63.60433.] 

Crop Improvement in Canada. Q. H, Clark, (Scottish Jour. 
Agric., X, 4 (October, 1927), pp. 404-408.) [63.3; 63.1951.] 

Sugar Beet and Beet Sugar 

Distribution of Sugar in Different Shaped Species of Beets. (Int. 

Rev. Agric., 1927, No. 9, pp. T626-629.) [63,3433.] 

The Dessioation (De Vecchis) Process of Beet Sugar Manufacture. 
C, Scott Garrett, (Chemistry and Industry, 46, 44 (November 4, 
1927), pp. 1014-1021.) [664.1.] 

Plant for the Drying of Cossettes in the De Vecchis Process of 
Beet Sugar Manufacture. O. W, Riley. (Chemistry and 
Industry, 46, 46 (November 11, 1927), pp. 1036-1042, and 46,46 
(November 18, 1927), pp. 1080-1084.) [664.1.] 

Diseases and Pests o! Plants and Remedies 

Note on the Ocouirenoe of Pythium prol4ferum$ de Bary, on the 
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Hoots of the Strawberry. C* W. Wardlaio, (Ann* Bot., xut, 
164 (October. 1927). pp, 817-818.) [63.24.] 

La Mouche des Cerises (Rhagoletia Cerasi,), Etat Actuel de la 
Question. J. Verguin, (Annales des Epiphyties. Xltr. 1 
(January-February, 1927), pp. 31-42.) [63.27.] 

Sulphur Treatment of Soil and the Control of Wart Disease of 
Potatoes in Pot Experiments. E. M. Crowther, M. D. Olynne, 
and W. A. Roach. (Ann. App. Biol., xiv, 4 (November. 1927), 
pp. 422-427.) [63.24.] 

Early Manifestations of Potato Blight (Phytophihora infestana,), 
N. L. Altock and A. E. S. McIntosh. (Ann. App. Biol.,*xiv, 4 
(November, 1927), pp. 440-441 + 1 ph) [63.24.] 

A Study of Lead Arsenate and Lime Spray Mixtures. P. A. Van 
der Meulen and E. R, Van Leeuwen. (Jour. Agric. Res., 35, 4 
(August 16, 1927) pp. 313-321.) [63.295.] 

Carbolinoum Washes for Winter Spraying. (Bull. Bureau of Bio- 
Technology, Nos. 15 and 16 (1926-7), pp. 186-196.) [63.296.] 

Live Stock and Feeding 

Polled and Homed Cattle. R. C. JIf. Auld. (Jour. Heredity, 
18, 7 (July, 1927), pp. 309-321.) [63.60 ; 63.62.] 

The Nutritive and Manurial Values of Sugar Beet Tops. H. E, 
Woodman and J. W. Bee. (Jour. Agric. Sci., xvil, 4 (October, 
1927), pp. 477-488.) [63.60432 ; 63.166.] 

Dairying 

Open-Air Dairying. A. J. Hosier. (Jour. Farmers* Club, 1927. 

Pt. 6 (November), pp. 103-121.) [63.711.] 

Sugar in Milk. J. F. Tocher. (Scottish Jour. Agric., x, 4 
(October, 1927), pp. 408-415.) [63.712.] 

The Influence of Separation and Pasteurization on the Size and 
Distribution of the Fat Globules in Milk and Cream. Dorothy 
A. Beckett. (Econ. Proc. Roy. Dublin Soc., Vol, n. No. 20 
(November, 1927), pp. 303-317 + 1 ph) [643.2; 63.712; 
63.717.] 

The Variations in Milk Yields Caused by Season of the Year, 
Service, Age, and Dry Period, and their Elimination. Part II. 
Service. H. O. Sanders. (Jour. Agric. Sci., xvii, 4 (October, 
1927.), pp. 602-623.) [63.711.] 

Poultry 

The Palatability of Certain Seeds to Chicks. H. F. Newbigin and 
R. O. Linton. (Scottish Jour. Agric., x, 4 (October, 1927), pp. 
422-428.) [63.661 : 043.] 

Hybrid Vigor in Poultry. D. C, Warren. (Poultry Sci., vii, 1 
(October-November, 1927), pp. 1-8.) [63.661.] 

The Vitamin A and Vitamin D Content of Cod-Liver Meal. E. M. 
Gruickshank, E. B. Hart, and J. O. Hatpin. (Poultry Sci., 
VII, 1 (October-November, 1927), pp. 9-16.) [63.60432; 

63.661 : 043.] 

Meat 

The Trend of Consumers* Requirements for Joints of Meat and 
How Farmers Can Supply Them. S. Pulhatn. • (Jour. Farmers’ 
Club- 1927, Part 7, (December), pp. 126-138.) [63.76.] 
Variations in Carcass Type for Pork and Bacon. H, R. Davidson. 
(Scottish Jour. Agric., x, 4 (October, 1927), pp. 394-403+4 pi.) 
[63.64; 63.762.] 
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NOTES FOR THE MONTH 

The export of British pedigree stock is a valuable part of 
the trade of this country, but this trade has been seriously 
interfered with since 1922 by outbreaks 
Quarantine of foot - and - mouth - disease occurring 

Station lor in Great Britain, in consequence of 

Exported Pedigree which importing countries—^including the 
Stock British Dominions—have placed em¬ 

bargoes upon British live stock in order to 
protect themselves against the possible risk of infection. It 
was therefore desirable to find some means, if possible, whereby 
the Dominions could continue to receive British live stock 
without incurring such a risk, and thus to preserve this valuable 
trade from interruption by sporadic outbreaks of foot-and- 
mouth disease in Great Britain. With this object in view, a 
Quarantine Station has been established at East India Dock, 
London, out of funds provided by the Empire Marketing 
Board, for the detention and isolation, for a period of 14 days 
before shipment, of pedigree stock intended for export to 
those British Dominions and Colonies who are prepared to 
accept such animals after they have passed through the station. 

The admission of animals into the station and their detention 
thereat, under the supervision of the Veterinary Department 
of the Ministry of Agriculture and Fisheries, are governed by 
the Quarantine Stations (Regulation) Order of 1928, made by 
the Minister on March 30, 1928. 

The principle underlying the establishment of the station 
is, that if animals, officially certified to be healthy, and to have 
come from disease-free districts in Great Britain, successfully 
pass through a period of 14 days’ quarantine, under conditions 
of strict isolation, with official veterinary supervision, and are 
shipped with a certificate to that effect from a responsible 
veterinary officer of the Ministry of Agriculture, the importing 
Dominion or Colony can with reasonable confidence admit 
such animals without risk of infection. 

The Quarantine Station at East India Dock was formally 
opened on April 4, 1928, by the Right Hon. L. S. Amery, M.P., 
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Secretary of State for the Dominions and Colonies. The 
station, which is now ready to receive animals, will be adminis¬ 
tered by the Royal Agricultural Society of England, 16 
Bedford Square, London, W.C.l, to whom all applications for 
the admission of animals to the station should be addressed. 

It is understood that animals, which have passed through 
the station, will be accepted by the Union of South Africa 
(with the Mandated Territory of South West Africa), Northern 
and Southern Rhodesia, and Kenya Colony. It is hoped that the 
Governments of the other Dominions, who have been informed 
of the facilities afforded by the Quarantine Station, will also 
agree to remove their existing embargoes on British live stock 
subject to the animals passing through the Quarantine Station. 

He « * 

The latest Report to be issued in the Ministry’s Economic 
Series is the Report on the Pork and Bacon Trades in England 
and Wales (Economic Series No.^ 17). 

Report on the Together with the Report on the Marketing 

Pork and Bacon of Pigs (Economic Series No. 12), to which 
Trades in England it is, in a sense, a sequel, it provides a 
and Wales* detailed survey of the pig industry in all 
its ramifications, and offers suggestions as 
to possible lines of improvement. The Report, which is well 
illustrated, is divided into five main sections dealing with the 
pork, bacon, ham, lard and offal trades respectively, and, as in 
other commodity marketing reports in the series, a thorough 
analysis is made of the functions involved and of the agencies 
employed at each stage of the marketing process. 

At the present time, the greatest problem confronting the 
pork and bacon trades in this country is, undoubtedly, a raw- 
material problem. So far as the pork trade is concerned, it 
is true that the deficiency in supplies caused by the embargo 
on fresh meat from the Continent is being rapidly made up, 
but it is also true, judging from reports from distributors 
throughout the comitry, that producers frequently obtain 
imremunerative prices owing to the excessive fatness and 
general unsuitability of supplies marketed. It is held that no 
progress is possible unless it is recognized that the demand of 
the consumer must be studied and his preferences for lean 
meat, small joints and]|a higher standard of quality, adequately 
catered for. Considerable attention is, therefore, devoted to 

♦Ministry of Agriculture and Fisheries, Economic Series No. 17, 
obtainable from t His Majesty’s Stationery Office, Adastral House, 
Kingsway, London, W.C.2, price 6d. net, 9Jd. post free. 
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this subject in the Report, and, as it is in the producers’ 
interests that there should be an adequate recognition of 
quality, it is suggested that pigs should be graded on the basis 
of carcass quality as well as by weight. For this purpose, a 
quality specification for “ prime ” pork carcasses is put forward 
for consideration. It is, however, recognized in the Report 
that the difficulties inherent in grading meat are very great 
and that the notion is, as yet, unfamiliar in this country. 

Thanks to the embargo, the fresh pork trade is at present 
sheltered from the direct competition of imports, but the 
position is different in regard to bacon ; in fact, the output of 
home-produced bacon forms less than one-fourth of the total 
consumption in this country. The fundamental importance 
of the raw material problem is, however, apparent from the 
fact that the numbers of pigs received by English curers are 
seldom sufficient to nin the factories at full capacity, while 
their quality often leaves much to be desired. This latter 
handicap is attributed primarily to four factors :— 

(i) the exact requirements of the bacon market arc little 
understood by producers ; 

(ii) curers do not, in all cases, reward superior merit with 
better prices ; 

(iii) many breeders and feeders aim at both pork and 
bacon markets and at neither in particular ; 

(iv) the present marketing system fails to ensure that 
pigs reach the outlets for which they are suited. 

As regards the first point, the marked discrepancy between the 
sides of bacon winning the Whitley Cup Bacon Competition 
at the London Dairy Show, 1927, and commercial side?, 
selected by the wholesale provision exchanges, is cited in the 
Report, and the suggestion is made that, in order to qualify for 
award, exhibits in Wiltshire-Side classes should, in the future, 
be required to conform to certain suggested standards of 
weight and measurement, and that a uniform scale of points 
should be adopted. In view of the importance of the subject, 
a full and interesting account of the relation between external 
conformation and that of the carcass and the side of bacon 
is given in the Report, and certain common carcass defects 
are noted. The adoption by the curers of a bacon carcass 
specification along the lines of the suggested pork grade, to 
form the basis upon which producers could be paid for their 
supplies accordmg to quality, is also suggested. This is the 
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second of the above points. The third and fourth points call 
for the organization of co-operative live-pig marketing societies 
on the lines of that operating under the auspices of the 
Eastern Counties Farmers’ Co-operative Association. 

In regard to the sale of bacon to the distributive trade, it 
appears that home produce is at a disadvantage compared 
with imported supplies, owing to the lack of a uniform grading 
system. In tliis connexion, an authority on retail distribution 
is reported to have said that “ English bacon is so poorly 
graded in comparison with Continental produce that it is a 
little difficult to do justice to our home-produced article.” 
While it is recognized that this Ls largely the result of the 
irregularity in the quality and quantity of supplies of raw 
mati'rial, there is an obvious case for moving as early as 
possible in the direction of a uniform grading policy, and 
certain proposals with this end in view are put forward for 
(tonsideration. 

The remaining sections of the Report deal briefly with the 
business aspects and possibilities of the trades in hams and 
lard ; a short account is also given of the offals and by-pro¬ 
ducts trades, in which emphasis is laid on the importance of 
continuously investigating all forms of waste elimination. 

Jn conclusion, it may be said that the aim of the present 
Report and of the Report on the Marketing of Pigs, is not 
only to give a complete picture of the industry as it actually 
exists, but also to bring out and emphasize the common 
interest of })roducers, curers and distributors in its welfare 
and development. The completion of the survey coincides 
with the appointment of the Pig Industry Council, which will 
afford an op})ortunity for continuous and constructive co¬ 
operation between the various interests concerned ; in the 
last resort, it is oji co-operation between producers, curers 
and distributors in carrying out a marketing policy for home- 
produced supplies that the future progress of the pig industry 
will depend. 

All who are interested in the production and marketing of 
pigs and in the processing, transportation, conservation, and 
distribution of pig products will be well advised to obtain an 
early copy of this Report on the pork and bacon trades which, 
with the aid of the grant recently made to the Ministry by the 
Empire Marketing Board, is issued at the nominal price of 
6d. in order to bring it within reach of all. 
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The third annual Report of Proceedings under the Agri¬ 
cultural Wages Act, which has now been issued, surveys briefly 
the work of the Agricultural Wages Board 
Proceedings under and the Agricultural Wages Committees 
the Agricultural in England and Wales during the 12 
Wages months ended September 30, 1927. It 
(Regulation) also records the action taken by the 
Act, 1024 Ministry to secure the observance of 
the minimum rates, and the action taken 
by Agricultural Wages Committees in dealing with applications 
for permits to exempt infirm and disabled workers from the 
operation of the minimum wage provisions. The Report also 
discusses the state of employment and the demand for labour 
in agriculture, and one of its sections deals with the results of 
an inquiry into the conditions of employment of women 
workers in agriculture. The minimum rates of wages fixed by 
the Wage Authorities are given in the appendices. 

Copies of the Report arc obtainable from H.M. Stationery 
Ofiicc, Adastral House, Kingsway, or through any bookseller, 
price Is. Od. net. 


Sennybridge ,—^At the invitation of the Brecon and Radnor 
Farmers’ Union, a practical demonstration of the Ministry’s 
Egg Marketing Scheme was given at 
Demonstrations Sennybridge on April 4. Supplies of hen 
in Marketing and duck eggs were bought from local 
Home Produce ])roducers at a figure based on the current 
local price per dozen. Hen eggs were 
purchased per lb, net weight or by graded weight, and duck 
eggs j)er dozen. The weight of the eggs was well above the 
2 oz. average, upon which the price was based. The eggs were 
candled, graded, and packed during the day, many of the 
sellers watching their own supplies pass through the process. 
•Approximately 700 dozen hen and 40 dozen duck eggs were 
received and dealt with in a few hours. 

A large number of people attended the demonstration and 
showed a keen interest in the proceedings. The practical 
nature of the demonstration made a lively appeal, and it 
certainly can be regarded as a successful illustration of the 
working of the Egg Marketing Scheme. 

Tewkesbury.—A demonstration, covering Pigs and Pig 
Products, will be given by the Ministry at Pyke House 
Experimental Pig Farm, Tewkesbury, on May 1. 
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The Ministry of Agriculture and Fisheries invites applica¬ 
tions for agricultural scholarships from students who propose 
to take up posts as agricultural organizers, 
Agricnltoral teachers or lecturers in agriculture, &c. The 
Scholarships scholarships are tenable for two years from 
October 1, 1928, the second year of which will 
normally be spent abroad. The value of the scholarships will 
vary according to the scholar’s means, but will not exceed £200 
per annum whilst the scholar is in this country ; extra allow¬ 
ances may be made for travelling and subsistence for periods 
spent abroad. The number to be awarded will not exceed five 
and will depend upon the qualifications of the candidates. 
Applications can be received up to June 15, 1928, on the 
prescribed form (A.472/T.G.), which, together with a copy 
of the conditions attaching to the scholarships, may be obtained 
from the Secretary, Ministry of Agriculture and Fisheries, 10 
Whitehall Place, London, S.W.l. 


The Pig Recording Scheme organized by the Animal 
Nutrition Research Institute, Cambridge, in conjunction with 
the St. Edmundsbury Co-operative Bacon 
East Anglian Factory, Ltd., Elms well, has now been in 
Pig Recording operation for several months. At present, the 
Scheme pig breeders who are having their herds 
recorded fall into four areas, centring roughly 
20 miles round—^Norwich, Bury St. Edmund s, Cambridge, and 
Colchester. 

Any farmers in these areas who are already acquainted with 
the outline of the Scheme, and who wish to take advantage of 
the pig-recording facilities offered, arc invited to communicate 
with the Organizer, Pig Recording Scheme, Bacon Factory, 
Elmswell, Suffolk, as the latter is still in a position to consider 
recording fui*ther herds in the above districts. Unfortunately, 
it will not be possible, for the present, to extend the Scheme* 
which, for this year, embraces only East Anglia, but any farmers 
interested in the subject are invited to write to the Organizer. 


1928.] Economic Position of AGRicuLTtritE. 


Ill 


THE ECONOMIC POSITION OF 
AGRICULTURE* 

Sir A. Daniel Hall, K.C.B., LL.D., F.R.S. 

That British farmers are going through a period of depres¬ 
sion has been made patent by debates in Parliament and 
discussions in the Press. How serious the farmers* difficulties 
are is always difficult to estimate, and the public is sometimes 
inclined to discount such tales as the professional patter of a 
class that has to pay rent; yet those who have means of 
judging do not doubt that the situation to-day is fully as bad 
as it was in the late ’eighties and the early ’nineties of the last 
century. It is not a question of greater or less profits ; the 
ordinary farmer dealing with the land as he has been accus¬ 
tomed to do cannot make his produce pay for his expenditure. 

This state of things is not confined to Britain, it is almost 
world-wide. The United States farmers are as hard hit as our 
own; from Germany and most of the Dominions come the same 
complaints; even in Prance, where the farmers have been 
specially favoured by legislation, complaints are beginning to 
arise. The World Economic Conference which met last May 
in Geneva fully recognized the world-wide character of the 
depression in agriculture. The representatives of the agri¬ 
culture of the various countries who there met somewhat 
remarkably came to an agreement, not only on the existence 
of the depression, but on its causes. Of course, the immediate 
cause is low prices, or as the Conference put it, “ the disequi¬ 
librium which has arisen between the prices of agricultural 
products and those of manufactured products.” The low 
prices are obvious enough, the index numbers for grain and 
meat demonstrate them in relation to other commodities ; but 
the members of the Conference were also in agreement that 
these low prices resulted not from an excess of production since 
the war, but from the reduced purchasing power of much of 
the industrial population, itself suffering from economic distress. 
With 10,000,000 unemployed in Europe unable to exercise 
their normal demand for food and other raw materials pro¬ 
duced by the farmer, it is inevitable that there should be 
relative over-production of agricultural wares and that com¬ 
petition should force down prices to an unremunerative level. 
The conclusion of the Conference was that the agricultural 
situation was bound up with and must wait upon the general 

* An article published in the February, 1928, issue of The Contem¬ 
porary Review, and here reprinted by kind permission of the Editor of 
that publication and of the Author. 
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industrial and commercial situation, and that prices would 
remain low until trade and manufactures were encouraged to 
start up again by the growth of public confidence and the 
removal of the new tariffs, which since the war had done so 
much to strangle the international exchange of commodities. 
Jt is necessary to examine the basis for these conclusions care¬ 
fully, for they bear upon many of the proposals for the relief 
of farmers in this and other countries. 

First of all comes the question of over-production. Is the 
excess of agricultural produce that forces down the world 
prices a real excess above what we may call the normal demand, 
or is it an excess generated only by an impaired demand, 
which might at once disappear if the industrial population 
bc^gaii to ex(Tt its usual consuming capacity ? It is not a 
vcr>' easy question to answer. Clearly we have no measure of 
the normal consuming capacity of the population ; the best 
we can do is to take as a datum line the years just before the 
war and compare the subsequent growth of population with the 
increase of production. Even that question admits only of 
approximate answers, so imperfect are the statistical data and 
so much have changes of frontier and area rendered impossible 
the checks one can generally apply to recurring estimates. 
Anyone who has had to work upon the world’s agricultural 
statistics available can only feel distrustful about his con¬ 
clusions, and yet it is of the first importance that the figures 
should be sound if the world’s affairs are to be run on lines of 
reason and not left to take their chance. 

Between the years 1913 and 1926 the world population is 
estimated to have increased by 6 per cent., from 1,786,000,000 
to 1,895,000,000. But the largest items in this figure are 
massed in Asia, in India and China, countries which, agricul¬ 
turally speaking, are so nearly self-sufficing that they may be 
left out of account. A better picture is obtained of the factors 
influencing the international market if Asia and tropical Africa 
are omitted, as contributing little in the way of supplies and 
exerting no great demand upon the international reservoir of 
food upon which Europe draws. Of course, Java exports 
sugar in quantity and India sometimes exports wheat; per 
contra, the demand for wheat from Japan and China has been 
a new feature since the war, but none the less the general 
proposition is true that Asia barely grows enough to feed her 
own vast population and is yet too poor to buy from outside 
If we confine our consideration to Europe, the Americas, 
Meditenanean, and South Africa and Australasia, we find an 
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estimated increase of population between 1913 and 1926 of 
about 50,000,000, or 7^ per cent. 

Now it has been calculated that, amongst white peoples with 
a western standard of living, present-day farming uses about 
one hectare of land in providing the food and other agricultural 
produce required by one unit of the population. There is 
nothing necessary about this figure, which is obviously depen¬ 
dent upon the standard of farming and the standard of living ; 
it happens to be the current average of figures, which may vary 
from about three-quarters of a hectare for Denmark to nearly 
two hectares for Spain. It fits, moreover, very well with the 
increase of population during the latter part of the nineteenth 
century that was made possible by the settlement of the 
Americas, Australia, etc. The increase in area of cultivated 
land in the countries under consideration between 1913 and 
1926 is estimated at 36,000,000 hectares. This figure, imper¬ 
fect as it may be, would go to show that the growth of culti¬ 
vated land has not kept pace with the needs of the white 
population, and that such over-production of foodstuffs as 
there may be is not of the character of the over-production of 
50 years ago, when settlement in the Americas was proceeding 
with such rapid strides. 

Turning to the statistics of production, the documents 
submitted to the Conference show an actual decline in the 
output of wheat when the five years 1921-25 are compared 
with the pre-war years 1909-13. Possibly these figures present 
too unfavourable a picture, because they do not take account 
of the rapid recovery of wheat-growing in Soviet Kussia since 
1921. If 1926 figures are compared with those for 1913 the 
wheat acreage appears to have increased from 109,000,000 to 
119,000,000 hectares and the output from 1,029,000,000 to 
1,139,000,000 quintals, by more than 10 per cent. Even if 
these estimates could be accepted, still the increase in wheat 
acreage has been purchased to some extent at the expense of 
rye and other bread com. Taking the sum of the four chief 
bread corns—^wheat, rye, barley and maize—^from all countries 
except Asia and tropical Africa, the increase of area is only 
about 4 per cent., of the production about 5 per cent. There 
has also been some increase in cattle ; from all sources one may 
estimate very approximately an increase in moat and milk 
products of about 8 per cent. 

The net result of these and other inquiries is the conclusion 
that within the period since the outbreak of war the increased 
production of food has not kept pace with the increase of popu- 
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lation, but has, indeed, fallen definitely behind it, if pre-war 
consumption is taken as the standard. If, then, the world 
market is overstocked as the low and falling prices would 
indicate, this must result not from positive over-production 
l)ut from a weakened demand, from the fact that large sections 
of the peoples are not able to exercise their pre-war demand 
for food, but by reason of poverty are living at a lower level of 
(consumption. 

In this question of low prices one factor must, however, be 
mentioned, though it is not reported upon by the Conference, 
probably because no general agreement could be reached. The 
break in agricultural prices began in 1921 : it followed imme¬ 
diately upon the deflation measures which were initiated by 
flapan in 1920 and adopted by this country and the United 
States in 1921. Since that time State after State has followed 
a similar policy of checking the inflation that had prevailed 
and returning to a currency based upon a gold standard. It is 
maintained that agricultural distress has in every case followed 
deflation, that it has been deferred in those countries which 
were late to return to the gold standard, that it has been 
relievc^d where a subsequent mild inflation has succeeded to 
the initial ch(cck. Whether deflation is the cause of low prices, 
or only a detonator which lets loose economic forces that are 
causal, cannot be here considered, but the dominating effect of 
currency upon prices cannot be ignored and is ominous for the 
future of the farmer, if, as predicted, we are entering upon 
a period of declining production of gold. 

The conclusion, however, that the low prices are due to a 
weakened demand and not to great surpluses of production 
still does not explain what the Conference called the “ disequi- 
li])rium ” between the prices of agricultural and manufactured 
produce. That arises from the nature of agricultural produc¬ 
tion. Farming in all countries and at all times is something of 
a gamble against the seasons. The farmer takes a course 
which ex})erience has proved to be justified on the average, 
and he pursues that course with little regard to temporary 
fluctuations of yield and price. The manufacturer determines 
his production by the orders and inquiries he receives ; he can 
rapidly reduce output to meet a decline in demand. Temporary 
over-production there may be through competition to secure 
a share in a shrinking market, but in every way the output of 
the industries is more quickly controlled than that of agricul¬ 
ture can be. Indeed, to a large extent the output of agricul¬ 
ture cannot be controlled at all. The greater part of the 
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farming of the world is done by peasants or family farmers, 
who have only one routine for the farm and no alternative 
occupation. They may vary the cropping a little in accordance 
with prices, but in the main they must continue on the accus¬ 
tomed paths whatever the prices, because for them the farm 
is primarily a living rather than a business. They sell only 
their surplus, and if it sells badly there is but so much the less 
to spend upon clothes and the other necessaries they must buy. 
Bad times affect the production of a peasant community but 
slowly ; eventually the younger generation declines to carry 
on so unremunerative a calling, and this sort of decline in the 
agricultural population becomes dangerous unless it is accom¬ 
panied by some increase of efficiency on the land that remains 
in cultivation. 

The inflexibility of farming is, then, the main cause why 
prices do not recover ; another contributing factor is the weak¬ 
ness of farmers all over the world as economic units for sale. 
To some extent this is mitigated by union into co-operative 
societies, the only possible protection of the peasant against 
exploitation, but even co-operative societies cannot maintain 
prices in the clash of the open international market. The price 
of bacon pigs was (December, 1927) below the cost of the grain 
required to produce them on the most exact scientific basis 
with no margin for waste. Pig-feeding must, therefore, be a 
loss both to the co-operative Danish farmer and the individualist 
Englishman, as, again, it is to the United States farmer, whose 
home price has to come down to a parity with the price he can 
get for the surplus he has to export. The trade in manufac¬ 
tured articles is in fewer and bigger hands and it is therefore 
easier to form cartels and arrangements whereby competition, 
national and international, is not allowed to depress prices 
below the cost of production. 

With this general view of the position of world agriculture in 
mind we may proceed to consider the special British case. The 
feature which distinguishes British farming is that it has long 
ceased to consist of peasant holdings or one-man businesses. 
Excluding the land held in parcels of less than 5 acres, two- 
thirds of the cultivated land in England and Wales is held in 
farms of 100 acres and upwards. Typical British farming is a 
small capitalist enterprise worked by paid labour. There are 
roughly four times as many labourers as farmers. The density 
of employment in England and Wales is approximately two 
and a-half permanent and half a casual labourer per 100 acres, 
and one might say that the representative English farmer is 
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employing five or six men. Farms again are mostly rented, 
though the high prices of the war and post-war years did 
induce such sales that some 25 per cent, of the land is now 
owned by the occupiers. Still, the rental system is general, 
and it has always given the British farmer an advantage in that 
the major portion of the very high capital required in agri¬ 
culture has been carried by the landowner at a low rate of 
interest. It is estimated that the average value of the farmed 
land (sale price, not initial cost nor cost of reinstatement) 
amounts to £31 per acre, the landowners’ capital; while 
tenants have invested from £12 to £15 an acre of their own 
capital. Gross rents are estimated at 5 per cent, on the capital; 
the average net return to the landowner may be in the order 
of 3 per cent, on the sale value of his land. 

Since the British farmer is engaged upon a business in which 
he is endeavouring to obtain returns for capital that may in 
j)art be borrowed, and has payments to make for rent and 
labour as well as the normal expenditure on seeds, fertilizers 
and the like, he is in a far worse position to meet falling prices 
than is the peasant. Labour, rent and interest do not shrink 
in bad times, but have still to be met out of the greatly narrowed 
margin between receipts and raw materials. 

A study of the index numbers defines more exactly this 
general statement. Taking average prices in 1911-13 as the 
basis (100), in October, 1927, agricultural produce stood at 
140. At the same time general commodities were 160, but 
wages were 176 as compared with pre-war rates. Even that 
figure does not set out tlie full rise in labour costs, for if the 
hour rate is compared, labour is just twice as dear as it was 
before the war. Labour is the biggest item in the farmer's 
expenditure, from one-quarter to one-third of the total out¬ 
goings on an average mixed farm. This, then, in brief is the 
source of the British farmer’s troubles ; compared with 1913, 
labour costs have been doubled, other commodities have 
increased in cost 60 per cent., while his produce is only realizing 
40 per cent, above the old returns. 

Of course, 140 is only a weighted average index number for 
all kinds of agricultural produce ; grain and pigs are below 
that figure, milk and wool above, fruit and vegetables have 
remained nearly 100 per cent, above pre-war figures. Hence 
it follows that nearly everywhere there are some farmers doing 
well because, owing to accidents of land or market or personal 
skill, they have been able to base a large part of their business 
upon articles commanding a more or less sheltered market. 
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These markets are, however, limited, and the main fact stands 
that the British farmer is hard put to it to carry on his ordinary 
business because of the disi)roportion that has arisen between 
costs of labour and prices of produce. 

What remedies are open to the agricultural community ? It 
is significant that the agricultural representatives at the Geneva 
Conference (collectively at any rate) did not recommend either 
tariffs or subsidies. They could hardly demand tariffs when 
the Conference at large was denouncing tariffs as the chief 
cause of the stagnation in international trade, from which 
arises the industrial poverty that reacts on the farmer as a 
lessened demand. The Conference could only advise the farmer 
to improve his co-operative organization for marketing and 
obtaining credit, and also to improve his technical skill; for 
better prices he must await the industrial revival. As far as 
co-operation for marketing is concerned the advice cannot be 
pressed too strongly upon the British farmer ; such action is 
necessary if he is to secure his continuance as a free agent, so 
powerful are becoming the commercial organizations that 
handle imported produce. But co-operation on any big scale 
involves a tedious and difficult struggle with the existing well- 
established trading organizations, and for a long time the 
motive power keeping farmers within the organization will 
have to be faith and loyalty to the idea of co-operation, not 
immediate profit. Nor, indeed, is there a big profit to be 
diverted into the farmers’ pockets. One is amazed at the 
discrepancies between the price the farmer receives for milk or 
meat and the price the urban consumer pays, but the stretch 
between the producers’ and the wholesale market price is only a 
small portion of the total difference, and yet is the only part 
which the farmer could cut at by combination. The stretch 
between wholesaler and consumer may be excessive or may be 
only a reasonable return to the retailer in existing social con¬ 
ditions, but it is not the farmer’s affair, and he could only 
secure a share of it by becoming a retailer himself. Whatever 
the prospects of co-operation in Great Britain, it cannot be 
expected to convert the current low prices into remunerative 
ones or to make up for the increased costs of labour. 

Nor can the case be met by simply aiming at higher produc¬ 
tion on existing lines. Without entering into the controversy 
about the applicability of the law of diminishing returns to 
farming, and admitting that the “ high ” farmer is often 
successful where his neighbours are just dragging along, it may 
be recalled that the farming community as a whole met 
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the similar crisis of low prices 40 years ago by cheapening 
farming, producing less, and laying away land to grass. It is, 
in fact, falling back upon the same remedy to-day. The inten¬ 
sive farming that is to pay involves a degree of skill and 
economic intelligence that is not at the command of every 
farmer. If things go on as they are, with prices continuing at 
their low level, or even falling, and no new stimulus takes 
effect, the greater part of English farming land will go to some 
form of ranching, either grazing or the cheap wide-scale corn- 
growing which characterizes our competitors in the new 
countries. Denmark and Holland grow more bushels of wheat 
per acre than we do, yet they are not the competitors who make 
wheat cheap, but Canada, Argentina and Australia, where the 
average yield |>er acre is less than half the English yield. 

Side by side with low-grade cheap production from English 
land there will bo on the good land highly skilled intensive 
farming for special articles commanding a more or less luxury 
market. There need be no doubt about the ability of British 
farmers wherever the rciturns are such as keep the good men in 
the business. The potato growing of the Lothians or Lincoln¬ 
shire, the fruit growing of Kent, the milk production of some 
of our best dairy farmers, are examples of enlightened scientific 
management such as can nowhere be excelled. It is the 
common run of stock and corn farming that has fallen into the 
hands of men who follow a narrow routine, sufficient in its day, 
but which can only survive under present conditions by the 
exercise of the utmost parsimony and at the cost of a steady 
deterioration of the land. There are still men who can make 
good ordinary farming answ^er—witness the farmers of the 
Lothians outsitle the potato area and of the Border counties of 
Scotland—but, speaking generally, ordinary land does not 
attract management of that quality for the sort of price it is 
able to promise in return. 

Is there any policy which affords hope for British farming 
other than those measures of direct assistance by protection or 
subsidy which seem to be denied by all political parties ? 
Farmers themselves chiefly direct attention to wages. They 
are seized of the change that has so rapidly occurred in the 
relation of wages to prices and they maintain that this dispro¬ 
portion has been brought about by the Wages Board. The 
usual argument in the Eastern Counties is that a sack of wheat 
(2J cwt.) should pay a week’s wage, whereas to-day the sack 
of wheat is worth only 33s. while the week’s wage is 30s. But 
there is no causal or even traditional parity between the sack 
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of wheat and the weekly wage ; the two did approximate in 
the early years of the century up to the outbreak of war, but, 
if we go back to the palmy days of farming in the ’sixties of the 
last century, the sack of wheat was the equivalent of two 
weeks’ wage, and in the latter years of the eighteenth century, 
when so much of our farming system took shape, the sack of 
wheat would pay three or four weeks’ w^age. British farming 
for over a century has constantly been readjusting itself to a 
rise in the cost of labour as compared with the price of its 
products. 

To turn to the actual situation, the average rate of wage of 
agricultural labourers in England and Wales is returned at 
31s. 8d. per week. The rate is better than before the war, to 
judge by the cost-of-living index, but it is a lower rate of pay 
for full time than prevails in any other large-scale industry. 
The action of the Wages Boards in fixing rates of 30s. a week 
for purely agricultural counties like Norfolk may have for the 
time being created an artificial wage level, but it has saved the 
industry from the certain loss of its men. Farmers might have 
forced wages down to 25s. or even to 21s., in parity with prices, 
and for a time the majority of the labourers would have had to 
accept. But the active men would at once have exhausted 
every contrivance to get away from the land. Even as it is, 
no new employment comes into a country district, whether 
road-making or any other construction work, mining or building, 
without immediately drawing away the agricultural labourers 
who are not tied by the necessity of keeping their cottages. 
The new beet sugar factories have to advertise that they will 
not engage men from the land, otherwise they would bring to 
a standstill their supply of beet. If there came a revival of 
industry and a call for men the land would soon be swept clear 
of its able-bodied workers. 

Thus the farmers’ contention that the Government has 
ruined agriculture by setting up Wages Boards to fix rates 
beyond the capacity of the industry ignores the graver issue 
that even the Wages Board rates are below the general level of 
wages. No industry can expect to live on a basis of paying its 
men substantially worse wages than can be obtained elsewhere. 
As it is, inertia—^the difficulty of making a fresh start—is 
keeping the labourer on the land as it keeps the farmer, though 
neither are getting out of it the living their fellows enjoy. 
Little by little the able ones carry their labour and their capital 
elsewhere, and those who fall out are not replaced. An 
industry does not die suddenly or sensationally, and there is 
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Hornething particularly tenacious about the men of the land 
that keeps them hanging on. 

But without any speculation about the future, it must be 
accepted as a fact that the agricultural problems cannot be 
solved by lower wages ; if farming is to remain a permanent 
feature of the national economy it will have to provide as good 
a return as any other industry for both labour and capital. 
This means that current systems of farming have got to be 
reorganized on a basis of dear wages instead of cheap wages on 
which they were originally founded. This is the working 
problem before farmers, a personal actual problem for each man 
that is independent of all questions of State policy or State 
assistance for agriculture. It may be agreed that farming as 
generally practised does not pay to-day, but, without con¬ 
demning that farming as bad,” it is yet susceptible of change 
and of adaptation to the relationship now prevailing between 
wages and prices. 

There are two lines of reform to be followed. The one 
concerns the farmer as manager of his business and particularly 
as the organizer of labour. He needs to review all the opera¬ 
tions of the farm, asking himself at each stage how labour can 
be economized. The greater introduction of machinery is 
fundamental, which means more than anything else a study 
of how the given machine may be made to work. Most agri¬ 
cultural machines have begun by being tried and discarded, 
because the poor tool could not sit up and tell its user how it 
was being maltreated. Tractors upon the farm are perhaps in 
this position to-day ; the farmer has tried them, but has gone 
back to horses, except on the larger farms for emergency work. 
Yet one man with a tractor will do six times as much ploughing 
as a man with a pair of horses, not so fine work perhaps, but 
still adequate, and there must be something more to be made 
of this saving of labour than is yet being realized in general 
practice. Of course, the mere use of a machine is not neces¬ 
sarily an economy ; there must be a certain magnitude about 
the operation before the saving in labour pays for the machine, 
and here the professors of agriculture in the coimtry might 
help the progressive farmers by working out experimentally 
the economic data for the use of the newer implements. But, 
without going into details, the economical employment of 
labour is a problem of the first importance to the British farmer, 
which he will mainly have to solve himself, aided by the 
instructors and investigators who are now available for the 
development of agriculture. It has three aspects : the elimi- 
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nation of crops and operations which have become too costly, 
however good in themselves; the substitution of machine for 
hand work, and, lastly, the hunting down of sources of waste 
of labour on each particular farm. 

The second step in this same process of reducing labour costs 
depends upon a widespread and considered attempt to make 
the labour employed more effective. It may be agreed that 
the agricultural labourer is often a very skilled operative, v ho 
exercises far more technical skill and personal responsibility 
than the industrial workers earning twice or tlirice his wages. 
But it is generally deplored that these skilled craftsmen are 
dying out and that the standard of workmanship has deterior¬ 
ated greatly within the last generation, especially in southern 
England. It is sometimes said that farmers have relaxed their 
personal interest in the land of late years and have*, not given 
enough attention to the details of work. Anyone who has 
watched the effect that entering into a milk recording com¬ 
petition or a clean milk competition has upon the cowmen in 
charge of a dairy herd, the keenness and care that is generated 
by the posting up at regular intervals of the results obtained by 
each man with his cows, especially if there is a little bonus 
attached to performance, will soon be convinced of the value 
of the master's interest ” in the work of his men. Particu¬ 
larly, too, it has been nobody’s business to see that the boys as 
they come on the farm are really taught their job. 

Without blaming anybody, it may be agix'cd that the 
standard of work upon the farm is lower than it nefnl bi\ 
Recently investigations have been made upon farms of th(^ 
kind that have for long been vrorked out in factories ; i.r., 
measurements of the comparative efficien(*y of different worlcers 
engaged upon the same task, followed by trials of the eff('ct of 
teaching the right stroke to the non-efficient or of supplying 
some trifling means of easing or quic^kening the operation. 
The results are very promising ; it is clear that the effective¬ 
ness of the agricultural labourer can be considerably increased, 
and at the same time his fatigue diminished, by some sympa¬ 
thetic study of the actual mechanical operations he is called 
upon to perform. It is within sight that the agricultural 
labourer can be taught to ‘‘ earn,” economically speaking, his 
present or even a higher rate of wages. There is a special need 
in farming that master and labourer should come together. 
Farming is unlike most industries in that it allows of little gang 
supervision or checking of the output upon a standardized job. 
Masters are very dependent upon the honesty and good will 
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with which their labourers work. There is an opportunity at 
the present time for both an individual and an organized move¬ 
ment among farmers to ensure better work upon the farms. 
After all, the function of a farmer is leadership, and without 
being critical of farmers, it may be fairly said that they are not 
giving their men enough of a lead at present. 

Of course, reforms of the kind indicated will at first be 
accompanied by the employment of fewer men upon the land. 
Later, the improved methods may make intensification profit¬ 
able, and with it an increased employment of men upon a 
given acreage. But density of employment upon the land is 
not of itself to be desired. The more backward the community 
the greater is the proportion of its workers engaged in growing 
the food it consumes, as in India, where it is estimated that 
some 70 per cent, of the population is engaged upon the land, 
or in some parts of China, where over 90 per cent, are so 
employed. The food so produced is not for export, but is 
being wholly consumed within the community, which is the 
poorer in that but a small portion of the labour is available 
for the production of other forms of wealth like clothing, 
housing, etc. 

In considering the technical methods by which farming may 
be improved, I have put in the forefront this question of the 
efficiency of labour. It is true that there is scope for the 
greater utilization of scientific discovery, but great as are the 
advances that may thus be promised, they are all secondary to, 
and even dependent upon, the economic necessity of the more 
efficient utilization of labour. One sees all too many farms 
where well-meaning and well-read people are trying out the 
results obtained by the experimental stations and making 
them of no avail, because three men are being employed where 
two should be enough. In farming, management must come 
first, yet it seems easier to acquire a knowledge of the scientific 
side of farming than of the art of management. There are, 
indeed, elements of large promise on the scientific side of 
farming. It has already been mentioned that the index 
number for agricultural produce generally to-day as compared 
with 1913 stands at 140, while labour is 200. There is, how¬ 
ever, one item in the farmers’ raw materials which is actually 
cheaper to-day than in 1913; the two chief elements of 
fertilizers, ammonia and phosphoric acid, are little more than 
three-quarters of their pre-war cost. It therefore follows that 
increases of crop purchased by the use of fertilizers are likely 
to be profitable, since these increases involve little or no 
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addition to the labour costs. With the introduction on a vast 
working scale here and elsewhere of the processes for bringing 
atmospheric nitrogen into combination as ammonia, nitrates 
and urea, and the enormous cheapening that has already been 
effected in this all-important element of plant nutrition, we can 
certainly count on production at a higher level of yield still 
remaining profitable. On arable land a judicious use of the 
cheapened fertilizers may just determine the possibility of 
keeping them under cultivation ; on grassland the generous 
use of nitrogen promises sensibly to reduce the cake bill which 
is the chief item in the cost of milk. As with all advances due 
to science, the appropriate technique has to be worked out on 
the economic side before the advantages can be realized. But, 
remembering how between 1840 and 1860 the productivity of 
British land was raised from 20 to 30 bushels of wheat per acre 
by the introduction of artificial fertilizers, we cannot but see 
the possibility of a similar advance in tliis new development 
of the fertilizer supply. 

Such are the opportunities of righting itself from within, 
without either legislative assistance or social change (the value 
or possibility of which it is not my purpose to discuss), which 
are before British agriculture to-day. It is at least arguable 
that they alone would be sufficient to provide reasonable 
returns to the farmers, with the maintenance or even some 
increase of the agricultural output. But to seize these oppor¬ 
tunities and utilize them throughout the industry involves 
a confidence in the future that is lacking. 

Prices are still falling, and though falling prices may weed 
out the weak they do not encourage enterprise and develop¬ 
ment. The agricultural statistics show that in fact farmers are 
shortening sail—^laying land to grass, reducing expenditure and 
letting labour drift away—^in order to meet the situation. 
(The Census returns show a reduction in the number of agri¬ 
cultural workers in England and Wales from 078,000 in 1911 
to 615,000 in 1921. Since that date the figures collected by 
the Ministry of Agriculture on a different basis are 685, 625, 
644, 639, 654, 650, for the years 1921-27.) A revival of the 
industry, induced by a vigorous search for new methods such 
as have been discussed above, will only happen under the 
stimulus of better prices, when farming again becomes attrac¬ 
tive to men of enterprise and capital. According to the 
Geneva Conference, agriculture must wait for a revival of 
industry before these better prices occur. Meantime, however, 
it is clear that agriculture is losing ground in the western world, 

i2 
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that even in the peasant farming countries men are being 
attracted away from the land by the higher returns to be 
obtained in industries. Population is still increasing, the 
failure of food production to keep pace tends to be cumulative, 
and many observers see signs in sudden minor scarcities among 
agricultural products that the equilibrium between supply and 
actual demand may be easily disturbed and the present appaient 
surplus as quickly converted into an apparent dearth. Prices 
are at the mercy of very small margins, plus or minus, and once 
an upward movement starts all the material facts favour a 
rapid speculative rise. 

However, prophecy in such matters has been too often 
falsified ; all one can note with certainty is that food production 
is not keeping pace with population, and that agriculture is 
becoming a less and less attractive occupation as industrialism 
advances. It is vain to hope that in future, even in the more 
backward countries, a peasant population can be maintained 
which will be content to work at less than ordinary rates in 
order to feed the world. Indeed, it is further questionable 
whether peasant farming methods can produce food for a much 
greater population than at present exists. But the alternative 
method of large-scale organized production upon which British 
farming tentatively entered two centuries ago, under which 
agriculture has to compete with other industries for both men 
and capital, is at present being undersold by peasant produc¬ 
tion to the undoing of both systems of farming. Our capitalist 
farming will only resume its progress—progress upon which 
depends the intensification of production necessary to the 
support of the world’s growing population—when food scarcity 
gives rise to a stimulus of better prices. 
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THE SCOTTISH MILK AGENCY, LTD. 

A PRODUCERS’ PIONEER MARKETING ENTERPRISE 
R. B. Forrester, M.A., M.Com., 

Cassel Reader in Commerce, University of London. 

The Scottish Milk Agency, Ltd., was registered under the 
Industrial and Provident Societies Acts, 1893-1913, on 
October 13, 1927, and commenced operations on November 1, 
1927, in the Glasgow and Clyde Valley area of Scotland. The 
headquarters of this new and distinctive producers’ marketing 
organization are in Glasgow, and consist, at present, of office 
quarters where the management conducts its business ; it owns 
no depots or factories, but a considerable number of co-opera¬ 
tive creameries are among its members.* 

In form its rules bear a close resemblance to those of other 
co-operative enterprises .already established among farmers, 
but its methods of organization, its relation to the markets 
which it serves, and its size, mark it out as a pioneer enterprise 
without parallel in Britain, with the exception of the English 
Hop Growers Ltd. A few of the chief points in its registered 
rules may be briefly mentioned. 

The objects of the Agency are to carry on business as buyers 
and sellers of milk and milk products, to secure a market for 
the milk produced by its members, and to make provision for 
the disposal of supplies that are surplus to the requirements of 
the liquid milk market. The membership consists of such 
societies, associations, companies and individual milk pro¬ 
ducers as sign the membership contract specifled for the time 
being ; every producer of milk shall hold at least one share 
of the value of £1, payable in full on allotment, and Corpora¬ 
tions, other than the Scottish Agricultural Organization 
Society, shall hold at least one share in the Agency for every 
producer of milk sending supplies to them. A member’s shan^ 
interest cannot, of course, exceed £200 in nominal value. 
Until the Annual General Meeting in December, 1928, the 
management is by a Joint Provisional Committee of 12, 
together with a neutral chairman ; six members are appointed 
by the National Farmers’ Union of Scotland and six by such 
of the farmers’ co-operative dairy associations as are members 
of the Agency ; after that date the Committee shall consist of 
12 members, six of whom will represent farmers’ co-opera¬ 
tive dairy associations and six the individual members. The 

* The Agency has since purchased the Kyle Creamery Co. of Edin¬ 
burgh ; the plant thus acquired will bring the Agency into the field of 
milk distribution. 
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neutral chairman will be elected annually by the committee 
of management. In voting, each individual member has one 
vote, and each corporation member shall be deemed to be a 
number of members equal to the number of producers of milk 
supplying the corporation. 

It may be noted that the signing of the membership contract 
is essential before anyone may be admitted to membership ; 
its terms are printed as part of the registered rules of the 
Agency. Further, it is clear that the promoters of the enter¬ 
prise have steered a careful and balanced course in dealing 
with the interests of individual producers and of members of 
co-operative creameries already established in the area; in 
particular, the introduction of the neutral chairman seems 
designed to prevent any deadlock in voting on the manage¬ 
ment committee where these two important interests might 
clash. 

The Launching of the Enterprise— It is not possible to 
describe at length the causes which gave rise to this effort to 
create a selling agency for milk producers, nor to follow, step 
by step, the stages in the promotion of so considerable an 
organization, but the following features of the situation may 
be noted. 

There had been in the years 1925-26-27 considerable dis¬ 
appointment among milk producers with the results of collec¬ 
tive bargaining in the Glasgow area. This was not only a 
question of the fall of prices ; there was a growing view among 
milk producers that the standard rates embodied in the 
bargain did not exert a ruling influence upon prices, and that 
large quantities of milk were being sold at lower prices than those 
fixed. Further, there was the influence of milk which was 
deemed surplus to fluid requirements and which was believed 
to obscure the real price position, while there was also the 
difficult relationship of near and distant milk producers to the 
Glasgow market. Since the Glasgow Milk Price Agreement 
had been among the most highly developed forms of collective 
bargaining found in Britain,* it was obvious that if the pro¬ 
ducers desired a closer control over the supply and sale of 
their output, they would require to attempt some more 
elaborate form of undertaking than the price settlement by 
bargain, and attention was drawn to the possibilities of the 
large-scale central selling agency ; this did not alter the need 

* See The Fluid Milk Market, Economic Series No. 16, pp. 73 and 
137. H.M. Stationery Office, Adastral House, W.C. 2, price 6d. net, 
post free, 9d. 
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for a price bargain negotiated annually with distributors in 
the area, but it was felt that an agency would add that element 
of unity of action in selling which would ensure to producers 
that when prices were negotiated they would be a reality, and 
that when surplus appeared it would not be used to depress the 
market imduly. 

Considerable propaganda work was done throughout the 
area during the winter of 1926-27 by representatives of the 
Scottish National Farmers’ Union and the Secretary and 
Organizers of the Scottish Agricultural Organization Society, 
and by March 10, 1927, the Farmers’ Union had decided to 
proceed with the project after consideration of the reports of 
those who had taken part in the meetings in the Afferent 
districts concerned ; the next step was further conference with 
the representatives of the creameries, so that the interests of 
different classes of milk producers might bo merged in a 
suitable scheme. 

An explanatory memorandum, giving the actual outline of 
the proposed organization, and dealing with management, 
membership contracts, prices, finance, and the pooling arrange¬ 
ments, was issued on June 2, and formed the basis upon which 
producers were personally canvassed and asked to sign con¬ 
tracts binding them to send their supplies to the Agency for 
the three years 1927-28, 1928-29, 1929-30. It was definitely 
stated therein that the Agency would not be proceeded with 
unless it had guaranteed supplies equal to 60 per cent, of the 
estimated requirements of Glasgow and the Clyde Valley, as 
ascertained by the Committee. By August and September 
it became clear that the required percentage of support would 
be secured, and the last stage in the effort was entered upon, 
namely, the negotiations with distributors for a collective price 
settlement for 1927-28, and for the recognition of the Agency 
as the producers’ channel for disposal of supplies. 

On September 6 a meeting of distributive trade organiza¬ 
tions which had, in former years, taken a leading part in 
negotiating the Glasgow Price Settlement, decided to refuse 
tojpecognize the new marketing society. These bodies were 
the Glasgow Wholesale Milk Dealers’ Association, the Glasgow 
and District Dair 3 anen’s Association, and the Glasgow 
Co-operative Societies. This began a period of friction 
between certain distributors and the Agency, but on October 31 
an agreement was signed between the Glasgow and District 
Dairymen’s Association and the Scottish Milk Agency regu¬ 
lating sales contracts and prices for the year 1927-28, 
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The Agency has now been trading for just over two months 
and it has prepared accounts for November, 1927 ; it takes, 
roughly, from two to three weeks to settle up the accounts of 
the previous month. Statistical material of a precise character 
is naturally lacking as yet, and only figures illustrative of the 
general position can be quoted. It is stated that the individual 
producer-members number over 1,200, and that 14 creameries, 
Avith a membership of over 600, have joined the Agency ; 
further, it appears that in the first month of operation the 
total amount of milk sold amounted to 1J million gallons, or, 
roughly, 50,000 gallons per day in a month which has always 
been reckoned one of low output. It is not yet possible to say 
what cow population this repi'esents, as the figures have still 
to be checked, nor is information available as to what propor¬ 
tion this amount bears to the total supply of Glasgow and 
district, but it is (\stimatod to be equal to 70 per cent, of the 
total. 

If the accompanying sketch of the region be examined, it 
can be seen that the milk field may be divided into two distinct 
S^^ctions. The “ In ’’ Section, which extends to, say, 50 miles 
from (irlasgow, consists of the large majority of the individual 
producers, together with 11 of the co-operative creameries ; it 
lies close to the great consuming centres, Glasgow (population 
1,034,000),* Greenock (81,000), Hamilton (38,600), Kil¬ 
marnock (35,900), Paisley (84,800), Rutherglen (24,700), 
Airdrie (25,000), Coatbridge (43,909), Motherwell and Wishaw ; 
in the four counties of Lanark, Renfrew, Ayr and Dumbarton, 
the population amounts to over 2J million. The “ Out ” 
Section lies on the Stranraer-Dumfries-Lockerbie lino and, 
apart from manufacturing, mainly serves other markets than 
Glasgowf ; it is, however, a factor in supplies which cannot 
be left out of account in considering the position in the Clyde 
Valley. 

The Organization. —The description of the method of 
organization may be most easily aj)proached by taking the 
four chief matters involved :— 

(a) the membership contract between the farmer and the 
Agency; 

{b) the milk supply contract between individual sellers 
and buyers ; 

(c) price levels and the collective price agreement between 
the Agency and the dairymen; 

* 1921 Census. —— 

t fy* Fluid Milic MarJeet^ Economic Rerioq No. 10, p. 12. 
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(d) the financial arrangeraentB and “ pooling ” scheme of 
the Agency. 

These questions are dealt with individually below. 


The Membership Contract. —^Tor the three years beginning 
November 1, 1927, the members are bound to sell through the 
Agency all milk which would normally be sold in liquid form, 
and, further, no liquid milk can be sold by a member without 
the written sanction of the Agency. This, in effect, makes the 
Agency the sole channel through which the producer can 
dispose of his liquid milk; he may, of course, use milk for 
domestic purposes, for feeding, or for conversion on the farm. 
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The amount of milk which members have for sale each month 
has to be stated, and is to be based on the average daily quan¬ 
tities sold, month by month, for the past three years, it being 
expressly stated in the memorandum that milk for which the 
members were paid surplus price under the Glasgow Confer¬ 
ence Agreement shall not be included in estimating these 
standard figures. The quantities so calculated have to be 
entered on the contract form, and it is understood that a 
10 per cent, variation, up or down, is permitted ; but it is also 
stipulated that a supply in excess of, or falling short of, these 
limits shall be subject to such deduction as the Committee of 
Management may decide, and in all cases of abnormal varia¬ 
tion as between the highest and lowest months, a producer may 
be required to accept a price lower than the basic level for 
a proportion of his supplies. It may be explained that, under 
the previous Glasgow price agreements, all quantities supplied 
in excess of 20 per cent, over the monthly average of November, 
December, January and February, were paid for at manu¬ 
facturing prices, which, per gallon, were based upon certain 
quotations per lb. for colonial cheese, less 2d. This declara¬ 
tion of quantities is, therefore, meant to become a basis for 
smoothing out supply, and it would appear to amount to an 
indirect control of output, since a member must apply to the 
Agency for sanction to increase or decrease his supplies beyond 
the limits indicated in his membership contract. 

In return for undertaking these two obligations towards the 
Agency, the member is guaranteed pajonent of all accounts 
for the sale of milk registered by the Agency. The buyer of 
the farmer’s milk pays the Agency, which in turn remits the 
amount due to the producer, less a fixed deduction per gallon. 
If any portion or the whole of a farmer’s supply be unsold, the 
Agency is to compensate him so that he may receive the basic 
price, less the fixed deduction, provided that the quantity is 
within the limits mentioned. The significance of the term 
“ basic ” price will be indicated, but broadly it means the 
price ruling at any particular time for milk of an agreed 
standard of quality, delivered imder certain specified con¬ 
ditions as to quantities and times. 

The ordinary member may, therefore, look to the Agency 
to secure for him a market for his normal output of liquid milk, 
provided it is not unreasonably variable, and for this he will be 
guaranteed the price agreed for the area, less the fixed deduc¬ 
tion necessary to cover the operating and compensating 
transactions of the Agency. 
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A matter of interest is that no statement is made in the 
contract regarding the liability of members in case of their 
violating its terms, as is common in the membership contracts 
of similar types of organization in the United States ; reliance 
will therefore be placed upon the ordinary form of legal pro¬ 
cedure, a claim for damages, as compared with the pre-arranged 
amounts of liquidated damages commonly embodied in the 
relevant clauses of the American contracts. The position of 
the milk agency is, however, relatively strong in a case of this 
kind, as it controls the payment of accounts, and if it had any 
substantial ground to suspect a member of selling milk else¬ 
where without sanction, it could at least stop his cheque for 
such milk as it controlled, and the farmer would be in the 
awkward position of suing an agency with which he was said 
to have broken his contract. No doubt, at the present time 
of the enthusiastic launching of a new enterprise, cases of 
broken membership contracts are likely to be a rarity, but 
experience in the U.S.A. and elsewhere shows that it is a 
mistake to treat leniently or to palliate any definite infringe¬ 
ment of the main points embodied in such agreements. 

A few remaining points bearing upon the membership 
contract may be mentioned. Producer-retailers may join the 
Agency on special terms; they are to pay an agreed contri¬ 
bution to the funds which is not expected to exceed 5s. per 
cow per annum, and any surplus milk which they cannot sell 
through temporary causes, such as holidays, will be taken over 
by the Agency at a manufacturing price. Support has already 
been forthcoming from this group of milk producers, but it is 
not clear what gain is likely to accrue to them from member¬ 
ship beyond that mentioned, unless their recognition by the 
Agency is to strengthen their local position against competition. 

The position of farmers’ co-operative creameries is defined 
by a clause which binds them to accept all unsold milk from 
the Agency at a manufacturing price to be fixed by the Manage¬ 
ment Committee, and, further, it is stated that, in the case of 
milk supplied by the creameries, the deduction per gallon for 
the working of the Agency shall be half the amount levied on 
the supplies of individual members. This latter arrangement 
has been made because the creameries already perform many 
services for their members in their depots, and because the use 
of their plant represents a key position for the Agency in 
dealing with surplus. 

Producers of graded milk also occupy a special position. 
The Agency enters into no contract with individual members 
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to guarantee them a differential price, but it is understood 
that a working arrangement has been entered into whereby 
the associations of producers of graded milk pay a lump sum 
membership subscription, in return for which the Agency 
offers its services in marketing their output and in putting 
producers in touch with new customers ; there is, however, 
nothing binding involved. 

All persons signing the membership contract are asked to 
give, for the assistance of the Committee, any special par¬ 
ticulars regarding the saleability of their output; for example, 
if it is a grade milk ; if it is cooled ; if the producer has special 
facilities for early delivery of morning milk. Since these 
points affect prices, the presence of special features of this 
kind constitutes a claim for a price above the standard. 

Milk Supply Contract. —The Agency has drawn up a standard 
form of contract between farmers and buyers of milk which 
is to be read and used along with the annual price agreement 
with the Glasgow and District Dairymen’s Association. The 
terms of contract are that the purchaser agrees to buy the 
whole of the milk produced on the farm in question—except 
such as is needed for domestic purposes, employees, and stock 
purposes—^for a period of 12 months from November 1 ; 
a special clause is inserted to cover the case of farmers who 
only sell milk in winter or who withdraw from the liquid milk 
market during certain months. The seller has to state a 
definite number of gallons for each month as his supply, and is 
allowed 10 per cent, variation either way. The prices agreed 
upon for the year 1927-28 are stated : Is. 3d. per gallon for 
every month except May, June, and July, when lid. is the 
rate. Accounts are to be rendered by the seller, monthly, and 
the buyer is to pay the Agency by the 15th day of the succeeding 
month ; in certain cases, weekly or fortnightly payments of 
accounts may be required. 

It is at once noticeable that, while registration of all indi¬ 
vidual contracts with the Agency is compulsory, the contract 
is still drawn up between individual producers and their 
customers, and not, as might have been thought, between 
producer and Agency and then between Agency and buyer. 
In actual fact, therefore, there remains a double initiative 
open to the producer : (a) he may find his own market and then 
register his contract, or (b) he may ask the Agency to find 
a market for him and it may arrange a contract on his behalf. 
In both cases, the milk of a producer never loses its identity. 
The reasons given for this course of action are that it was by 
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far the clearest and easiest way of inaugurating the scheme, 
and that it involved no sacrifice of essentials ; it fell in with 
long-established relationships between certain producers and 
certain customers ; and it allowed a recognition of the usual 
channels of supply ; it was, therefore, easy to start and, 
further, it allowed the Agency to remain free at the beginning 
from all those problems relating to equipment and plant, such 
as chums and reception and testing depots, which are insepar¬ 
ably connected with a physical, as distinct from a financial 
and organizing, pool. Again, it leaves all questions of buyer’s 
complaints to be dealt with as at present, since the buyer is 
perfectly acquainted with the identity of the supply he is 
receiving ; it leaves the ownership of the milk always clear, 
and the dairyman conducts his tests as at present. On the 
other band, there slto naturally certain drawbacks in what is 
known as a paper ” pool: the actual milk never goes to 
the organization ; it has no check itself on quality and must 
accept some alternative test, namely, the dairyman’s ; it is 
more difficult to deal with large numbers of small supplies 
going to different dairymen, each preserving its own label, 
than it would be for the Agency to draw all its members’ milk 
into its own plants, test and treat it, and then sell it under a 
guarantee. Further, if the Agency took physical control of 
its supply, it would hold complete marketing initiative, whereas 
at present it has to recognize the member’s action in finding 
his own market. It may be, of course, that the Agency, as it 
finds its feet and faces its difficulties, will take more and more 
actual handling on to its shoulders, especially as in some 
business dealings, such as export of milk to other areas, it is 
difficult to see how the Agency could tolerate competition 
from its own members. 

Prices. —The 1927-28 price agreement was signed by the 
Glasgow and District Dairymen’s Association, but not by the 
Glasgow Wholesale Dealers’ Association nor by the Glasgow 
Co-operative Societies. In many respects it resembles the old 
collective agreements of this region—it definitely states a 
producer’s price, a wholesale price and a retail price, and it 


links them together.* The range is :— 

Producer Wholesale Retail 
(per gal.) (per gal.) (per gal.) 
s. d. R. d. s. d. 

All months except May, Jime, 

July . 13 1 2 0 

May, Jime, July .. .. 11 1 2i 1 


* See Economic Series No. 16, p. 137. 
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A Joint Committee of four members of the Agency and four 
dairymen’s representatives has been set up to deal with the 
working of the settlement. 

The prices stated are basic prices and are for milk of an 
agreed standard, which in some respects may be higher than 
the minimum legal limits. Differentials may be added or 
subtracted from this base, which is for milk delivered at the 
buyer’s railway station, or an equivalent service. The differ¬ 
entials mentioned, apart from deductions in respect of short 
or excess supplies, are :— 

{a) An added Id. per gallon for certain milk delivered to the 
dairyman’s premises before 6.30 a.m. 

(6) A deduction of Id. to IJd. per gallon in cases where the pur¬ 
chaser lifts the milk within 30 miles of Glasgow. 

(c) Special rates for brine-cooled, pasteurized and accommodation 
milk to be settled by the Joint Committee. 

(d) It is also stated that the Agency, in selling its members’ milk, 
will have regard to special quality such as butter-fat content. 

More important, however, than the actual price level, from 
the standpoint of the position of the Agency, is the basis of 
mutually exclusive trading laid down in clause 7. ‘‘All 
members of the Dairymen’s Association,” it runs, “ who pur¬ 
chase milk from members of the Agency, undertake to purchase 
their whole requirements of milk from members of the Agency 
in terms of this Agreement.” This is only subject to excep¬ 
tion where a dairyman could show that he had before entered 
into binding contracts, bona fide, with parties who are not 
members of the Agency. The Agency gives an undertaking 
that its members will not, without the consent of the Joint 
(committee, sell to any distributor in Glasgow who does not 
agree to purchase his whole supplies from members of the 
Agency. It need hardly be pointed out that this is a critical 
part of the Agreement; it is a protection to the Agency 
agamst being used as a cat’s-paw in dealings where distri¬ 
butors might attempt to buy only from the Agency such 
supplies as were necessary to cover fluctuations in their sales. 
The Distributors’ Association does not, of course, guarantee 
that its members will buy from the Agency, nor does the 
Agency guarantee that its members will sell only to members 
of the Dairymen’s Association, but each is to use its good 
offices to assist the other. 

There is little doubt that this conception of creating tied 
dairymen, who have the first right to Agency supplies and 
who provide a guaranteed market, has greatly assisted the 
floating of the enterprise, and is a powerful lever in negotiation 
so long as the Agency can control a substantial portion of 
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available supplies. It is a matter of interest to see how far it 
will lead to a clean division between Agency and non-Agency 
distributors. 

Financial Arrangements and Pooling ” Scheme— The last 
and, in some ways, the most distinctive feature of the Agency 
is the compensation scheme to deal with milk not sold in the 
fluid market. Since distributors must now pay full liquid 
price for all their milk, it is clear that they will arrange to buy 
short by contract and then come to the Agency for accommo¬ 
dation supplies when needed. To cover this cost of carrying 
unsold milk, and working expenses, and to create the necessary 
reserve funds, members are bound by their contract to submit 
to a deduction per gallon. There is, of course, no basis upon 
which this can be closely calculated except experience, but 
in the first year the amount to be deducted is understood to 
be Id. per gallon for individual members and Jd. per gallon 
for milk which comes through creameries. This deduction 
applies to all milk normally sold in liquid form ; it is not clear 
whether the same size of deduction would apply if a member 
sent in milk surplus to his quota to be manufactmed by the 
Agency. The amount of the deduction will ultimately depend 
upon the amount of milk sold, the basic price for liquid milk, 
and the prices for milk for manufacture. On a basis of 
50,000 gallons j^er day, however, it is obvious that very con¬ 
siderable sums mil be accumulated in the “ short ’’ months 
at the rate of, say, £150 per day. Apart from working expenses 
and the 5 per cent, rate of interest upon share capital, this 
accumulation represents the source of the compensation, 
reserve and development funds. Let it be supposed that the 
Agency has been left with milk unsold for which it has guaran¬ 
teed its member the basic price. The Agency then instructs 
its member to dispatch the milk to the nearest available 
creamery-member ; the latter is bound by its contract within 
practical limits to accept the milk at a manufacturing price 
to be flxed by the Committee ; the compensation fund makes 
up the difference between the two prices. 

Two matters of business importance evidently arise in this 
connexion : first, there is the practical question of getting 
unsold milk to a creamery which is ready to manufacture and 
which has sufficient capacity to deal with the quantity sent; 
it may easily happen that the most convenient depot is already 
busy, but the Agency has a considerable number of creameries 
upon which it can call. In certain cases, chums have to be 
provided for transport, and it may be necessary to supplement 
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the equipment at some depots to increase the capacity for 
cheese-making. 

The second question is the position of the creameries with 
regard to the manufacturing price for mUk and the sale of the 
milk products. So far, of course, as a creamery is the seller 
of a standard quantity of milk in the liquid market through 
the Agency, it must be compensated for unsold margins in 
exactly the same way as the private member. The manufac¬ 
turing price is to be fixed by the management committee of 
the Agency, and it is understood that the index will be a price 
per gallon corresponding to the price of Scottish cheese per 
lb., less a deduction for estimated cost of manufacture. 
Creameries accepting milk at these rates will have freedom to 
convert it as they choose and the profit will be their own, but 
they cannot sell it as liquid milk without the consent of the 
Agency. If a creamery loses money on a transaction with 
the Agency, it can state its case for a grant or allowance 
towards loss from the compensation fund. 

This method is designed to spread the burden of surplus 
milk, as defined above, over the whole market and to control 
its use : it is the belief of those who launched the enterprise 
that this work can be done more cheaply by the Agency, and 
that it can use the surplus more profitably than the dairy 
trade. 

It will be some considerable time before any appreciation 
can be made of the work of this organization, as it has to pass 
through a complete season before its preliminary measure¬ 
ments can be taken and its value to producers assessed. The 
new movement, initiated at the right season of short supplies, 
has, however, got under weigh quite efficiently without 
throwing marketing out of gear, and it will have gained a 
certain momentum before it has to spell out its more difficult 
problems in the spring and summer seasons. Its organizers 
have shown great energy and sagacity in carrying producers 
with them by contracts which are binding and in gaining 
recognition by distributors. The organization will not neces¬ 
sarily remain long in its present form, as it is only feeling its 
way by experience to the most convenient adjustment of 
working methods. It may, for example, find it expedient to 
do away with members’ initiative in sale, and it may be neces¬ 
sary to re-define the position of the creameries in the system. 
Again, the regulation of the standard quantity of milk for sale 
by members may require revision later. There is, however, 
nothing in these things which should cause a crisis if the 
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organization can do its main work of selling milk profitably 
for its members at a standard price, and of preventing excess 
supplies from miduly influencing the market. 

There are, in addition, other constructive efforts which will 
proceed from the work of the Agency ; its manager has already 
begun to give special attention to the possibilities of regular 
export to other areas, such as Lancashire, and it is understood 
that encouragement will bo given to all methods of improving 
the quality of the output of members, such as clean milk 
competitions. A further subject of direct interest to the 
Agency will be milk publicity and all means designed to 
increase and stimulate consumption. 


AZALEA CULTURE IN BELGIUM 

Herbert W. Miles, M.Sc., N.D.A., 

University of Manchester. 

Azalea indica was introduced into Europe about the 
beginning of the nineteenth century, the first supplies coming 
from China and Japan. In England, the first crosses were made 
by Anderson, of the Chelsea Botanic Gardens, in 1810, and, in 
France, Loisleur-Deslongchamps effected crosses in 1815. The 
first azaleas appeared in Belgium in 1819 at the exhibition of 
the Agricultural and Botanical Society, and the culture 
developed gradually until, by 1839, Van Houtte’s listed 93 
varieties. From 1845 until 1895, azalea culture made great 
strides, the best modern standard varieties being obtained by 
hybridizers in several countries ; and such names as Knight, 
Perry and Ivery in England, Mardner, Leibig, Schulz and 
Rose in Germany, and Verschaffelt, Vervaene, Van der 
Cruyssen, Van Houtte and De Kneef in Belgium, are 
associated with this progress.- At the present time 
in Belgium, many hybridizers are especially interested in the 
development of the azalea, and Haerens of Somerghen, Steyaert 
of Langerbrugge and Schaepens of Saffelaere have produced 
some new varieties showing extraordinary quahty in the form, 
size and colour of the flowers. 

The Ghent growers recognize two distinct types of azalea ; 
the indica type, cVaracterized by fairly large flowers, single 
or double, and with a small pale green calyx (Fig. 15); and 
the amoena type, which has flowers only about half the size of 
indica^ single, but appearing double owing to the development 
of the calyx, which is coloured and petaloid, and has attained a 
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size practically equal to that of the corolla (Fig. la). The 
amoena type is particularly free flowering ; the plants are 
grown, as small bushes on their own roots, and known in 
Belgium as “ struikjes ’’ and in England as “ baby ” azaleas. 
Hybrids have been obtained by crossing these two types with 
varieties of hardy deciduous species such as A. pontica, 
A, mollis and A, sineiisisy but so far no varieties of special note 
have been produced. 

The Belgian commercial grower is principally concerned 
with A, indica, and it is to this type in particular that the 
following account refers. 

Description and Uses. —These azaleas are essentially glass¬ 
house plants ; they are evergreen, and the range of colours 
now obtained varies from white, through pale pinlc, rose, red, 
scarlet, brick red, and bluish red to violet. The flowers may 
be self-coloured or present pleasing variegations. Both single 
and double-flowered varieties are grown, and two distinct 
groups of varieties are cultivated : collection or exhibition 
varieties, and varieties for general commercial use. The leaf 
characters of the varieties are fairly distinct and furnish a 
valuable means of identification in the nurseries, where very 
few plants are seen in flower, and the growers are so familiar 
with these characters that very few labels are used. Identifica¬ 
tion by means of the leaf characters cannot, however, be used 
for the different sports of any one variety. 

Azaleas are used as pot plants for winter gardens, glasshouses, 
conservatories, rooms and hotels, and are occasionally used 
as cut flowers. Varieties used for cutting are generally those 
having medium-sized flowers, and the plants are not severely 
pruned, but encouraged to grow long shoots. Azaleas in flower 
may be obtained from the beginning of December until well into 
May. 

Culture. —^Amateur and commercial cultivation of azaleas 
in Belgium has reached a high standard of excellence, probably 
because the soil and climate are generally suitable, and the 
Belgian growers have acquired great skill in growing glasshouse 
plants. 

The azalea is perennial, and will flower year after year for 
upwards of thirty years, provided suitable conditions are 
maintained. 

Under usual cultural practice, the plants are allowed to flower 
only in alternate years, and this system allows for the opera¬ 
tions of repotting and pruning and ensures an abundance of 
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flowers of good quality and evenness in the flowering years. 
For amateur culture the plants after flowering are set out of 
doors in specially prepared beds for three or four months. In 
the autumn they are potted up and taken into light, well- 
ventilated greenhouses, where they remain for the winter. Li 
February they are disbudded and pruned if the shoots are 
too long, and in April they are taken out of doors again and the 
pots half buried in ashes. They remain in full sunlight until the 
autumn, when they are put in the greenhouse again. In spring, 
gentle heat is applied and fairly rapid growth and free flowering 
takes place. This cycle may be repeated many times. 

(Jommercial Culture. —^For commercial culture, systems of 
wholesale propagation are adopted and a good stock of plants 
is accumulated. These are taken through cultural cycles 
similar to that described above and are marketed in the winter 
before flowering, so that when the plants reach their destination 
flowers are obtained by gentle heat or forcing, according to the 
requirements of the trade. 

A very light, well-drained, sandy soil with complete absence 
of chalk or lime is necessary for successful azalea culture, and 
the growth of the weed Sheep’s Sorrel (Rumex acetosella) is 
taken as a useful indicator of soil likely to prove satisfactory. 
An abundant supply of water is essential, and although rain 
water is considered best, well water is quite satisfactory, as 
also is river water, provided it does not contain refuse from 
chemical factories, waste chemical matter from dye works, or 
similar impurities. 

Beds 4 ft. to 5 ft. wide are laid out side by side, with paths 
about 18 in. wide between. The edges of the beds are made with 
boards, tiles or concrete, the last being favoured by progressive 
growers. A certain amount of soil may be excavated so that 
the beds are 4 in., 8 in., or 12 in. deep, according to the size 
of the root and earth mass (the “ ball ”) of the plants to be set. 
The bottoms of the beds are dug over one spit deep each winter, 
but no manure is applied, the digging being solely to promote 
thorough aeration. In spring, the beds are filled with leaf soil*; 
that of oak and beech is preferred, but that of birch and chest¬ 
nut may be used, although it is considered of second quality. The 
leaves are raked up in the woods every five or six years and 
placed on the beds just as collected. Owing to the difficulty of 
obtaining sufficient quantities of the desired type of leaf soil, 
pine needles are now being used to increase the bulk of leaf 
soil, but the results are not considered to equal those obtained 
where pure leaf soil is used. A certain number of anemones 
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and other woodland plants may be introduced with the leaf 
soil, hence, during the summer, several weedings are necessary 
to keep the beds free from both these and other weeds. 

Winter Cultural Treatment. —^In the autumn, the azaleas 
are planted out in the greenhouses on stages, or on the floor, in 
the leaf soil brought from the outdoor beds. Very large airy 
houses are now preferred, and a range of the type, shown in 
Fig. 2, measures about 50 yards long and 50 to 60 yards wide. 
The houses are generally fitted with hot water systems or hot 
air flues for heating, although stoves are occasionally found in 
small nurseries. During the winter, the temperature is main¬ 
tained between 38® and 42® F., but provided the plants are dor¬ 
mant—there being no young shoots and the buds not breaking 
—^no harm is done if the temperature occasionally falls a little 
lower. As a rule, the fires are used only when it is freezing 
outside. The heat in the houses is conserved by means of reed 
mats which are unrolled in the evenings and rolled up again 
in the mornings. The houses are aired whenever the temperature 
is above 32® F. 

When the main stock of plants is set out in beds on the 
floor, large specimens are kept in pots or tubs elevated above 
the ordinary stock on stout stakes, and very young plants are 
planted out on light stages with wooden sides and bottoms of 
slate or asbestos ; these stages are suspended from the roof 
by metal supports. The three types of plants are shown in 
Pig. 3. 

Very little water is given during the winter, but towards the 
end of February one watering is given every seven to ten days. 

Summer Cultural Treatment. —^In spring, between April 15 
and May 15, the azaleas are removed from the greenhouses 
and set in the beds out of doors. When planted out early, care 
is taken to protect the yoimg shoots which have started 
developing and are susceptible to injury by late frosts. For this 
purpose, iron frames are fixed over the beds and the reed mats 
used on the glasshouses are placed over the frames at night. 
These mats are also used in the da 3 d)ime to protect the plants 
from cold, drying winds, and from very powerful sunshine. 
In the case of severe late frosts after the plants are set out in 
the spring, glowing coals in suitable receptables are placed 
between the beds and covered with wet hay to cause the 
formation of a dense cloud of smoke over the plants. 

Young plants, one and two years old, are planted out in new 
soil, but for older plants a little of the previous year’s 
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decomposed leaf soil may be added. For very large plants 
only a little fresh soil is placed round the ball. 

A few plants for early forcing and for sale in the autumn may 
be kept in pots during the summer. This procedure avoids leaf 
dropping and retardation of plant development which may 
result from the disturbance of the roots when they are taken 
from the summer beds. 

During the summer, abundant watering is necessary, and 
about two gallons per square yard of bed is given in the 
evenings. Various systems of overhead mechanical watering 
are in use in large nurseries. 

The plants remain out all through the summer, receiving 
necessary pinching out and pruning to retain their general 
shape. About the begiiming of September lifting starts again, 
and by the middle of October the plants are all removed to the 
greenhouses. In the case of early frosts, matting is again 
provided, for frost must not touch the budded and saleable 
plants, which are now ready for export. 

Manuring. —The only manuring which has been found 
suitable for azaleas is the application of malt culms. Trial 
applications of chemical manures have invariably proved un¬ 
satisfactory, possibly through some detrimental influence to the 
mycorrhiza on the azalea roots. A trace of sulphate of ammonia, 
however, applied to forced plants has in some cases been known 
to improve the size and colour of the flowers, but malt culms 
are considered the most satisfactory dressing. Some growers 
apply the malt culms as a top dressing, and others prefer to 
work them into the soil just before the plants arc set out in the 
out-door beds. Occasionally the amount is divided, half the 
bulk being worked into the beds and the rest used as a top dres¬ 
sing. Lack of malt culms during and immediately following 
the war has been thought responsible for the poor vitality 
of certain varieties, very noticeable for the first few years 
after the cessation of hostilities. 

Pruning : Forms and Shapes. —Azaleas were formerly grown 
in very regular forms, chiefly umbrella shapes on tall or short 
stems, tall pyramid or fan shapes, or as tiny bushes branching 
directly from the groimd level. Pruning and pinching must be 
done according to the shape required. No severe, regular forms 
are now adopted in Belgium ; the growers prefer a loose, more 
or less irregular, but artistic bush, on a short stalk about 5 in. 
high for grafted plants, or direct from the soil in the case of 
plants on their own roots. 
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The general pruning is performed in winter, from October to 
February, In this operation the long shoots are shortened 
to a shapely level, the medium ones have their flower buds 
removed, and the small branches and the inside branches are 
removed (Fig. 4). If by planting time or during the summer 
odd shoots develop rapidly, they are pinched back, but this 
pinching is never continued after the middle of June, or a 
dearth of flower buds would result. Where plants are grown 
for export to France a special frame of stout wire or light iron 
is placed round the plants and the branches are tied down to 
this in order to give a pleasing lateral spread to the bushes, a 
form which is preferred in the French markets. 

Propagation .—By Seeds .—This is done only to obtain new 
varieties after crossing two distinct ones in the hope that 
some of the progeny will combine the desirable characters of 
both parents. Most of the novelties are secured in this way. 
In order to obtain fertile seeds, artificial pollination is carried 
out. The seeds are sown in January in pans of well-decomposed 
leaf soil mixed with a little sand and kept at a temperature 
of about 55® F. When the seedlings are big enough they are 
pricked off and later planted out in the beds. They flower 
first when about 18 months old. Sports often occur in a 
number of varieties and some novelties are thus obtained; 
many of the varieties with picotee edged flowers have been 
obtained in this manner. When sports are noticed, they are 
carefully marked and propagated by grafting on ordinary 
stocks. 

By Cuttings .—^Although some varieties are propagated by 
means of cuttings to obtain small plants on their own roots, 
propagation by cuttings is chiefly used for the raising of stocks. 
Two species are used for stocks : Azalea concinna, a strong 
grower with great vigour, which is imparted to the graft, but 
unfortunately rather susceptible to disease ; and A. phoenicea^ 
which, although much less vigorous, is more resistant to disease, 
and, in consequence, is used for plants which are to be long-lived 
as, for example, collection and exhibition varieties. 

Cuttings are taken,from October to March, from young plants 
one to two years old. They are rather soft and about 2 in.long; 
and, before insertion into the soil, they are plunged into a 
nicotine bath. Cuttings are raised in small pans, in pots, or, 
more generally, close together on a stage in soil composed largely 
of one-year-old leaf soil and sand. The cuttings are spaced 
about ^ in. apart and inserted about 1 in. in the soil, and are 
set in such a way that when the lights or sheets of glass are 
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placed over them to prevent excessive evaporation their 
leaves touch the glass. The temperature is maintained at from 
55® to 60° F., and no air is given for eight to ten days. After 
12 to 15 days, air is given for a few hours in the evening, and a 
light watering is given if the soil is dry. After about seven or 
eight weeks, the root development is so strong that lights 
may be entirely dispensed with, and when the plants are 
sufficiently hardened off they are set out in 3 in. pots (sixties). 
The strongest cuttings may be grafted in May and the more 
backward ones in June. Stocks which are intended for tall 
plants (18 in. to 2 ft. high) remain in the same pots for some 
time. If cuttings are taken to form plants on their own roots, 
the tips are pinched out about 3 in. high after the young plants 
are rooted, while cuttings for stocks are never pinched out, 
but allowed to run on a single stem until grafting time, when 
they are from 5 in. to 6 in. high. 

By Grafting, —Grafts are taken from plants one to two years 
old and are IJ in. to \\ in. long, only the tips of leafy shoots 
being taken. The method which is used in Belgium is the 
demi-fente en tete^^ f>)* The stock is cut back to a height 
of about 4 in. ; it is then half cleft about \ in. long to a depth 
at the top equal to half the thickness of the stock and running 
out at the base. A strong, well-developed leaf, known as the 
** or sap-drawer, is left at the tip of the stock. The 

graft is cut into a wedge of about | in. long, i.e,, the same length 
as the cleft, the bark being retained on the base. The edge of 
the wedge is inserted into the cleft and bound in position with 
cotton thread, once above the leaf-stalk of the “ appeUshe ” 
and from four to six times below . The grafted plants are placed 
in a greenhouse, slightly inclined with the graft uppermost, the 
tips of the leaves touching the glass as for cuttings. Grafting 
is usually carried out from May to September, but azaleas may 
be grafted at any time of the year. When done early, artificial 
light is necessary, and, when done late in summer, shading and 
abundant moisture must be furnished. The frames are kept 
closed for three weeks unless it is too hot and damp, when a 
little air is given. After six to seven weeks the union is complete 
and the lights are removed. The head of the graft is then 
pinched back to four or five leaves. The young plants are set 
out in beds in the open the same year and pinched back once or 
twice before winter, when they are taken back into the glass¬ 
houses. The routine treatment previously described is carried 
out, and the plants are saleable at three years old. 

Varieties. —Although a long list might be made of the varieties 
of azaleas grown commercially in Belgium, the following are 
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the varieties most commonly met with, most in demand and 
most highly recommended :— 

“ Albert and Elizabeth ” : a beautiful sport of the old 
Vervaeneana ; it has fine, double, white flowers with picotee 
edge of salmon pink, and can be easily forced. It obtained 
considerable success in the Ghent Floralies of 1923 and is in 
great demand in France ; it was also given an Award of Merit 
by the Royal Horticultural Society (England) in 1926.^ 

Madam Van der Cruyssen ” : a mid-season flowerer, with 
flowers of a deep rose with darker markings on the upper 
petal. The colour is excellent both in artificial light and by 
daylight, and flowering is even and regular over the bushes. 

“ Emp6reur du Bresil ” : a late variety with double flowers 
of rose-pink striped with white. 

‘‘ Pax ” : a new variety with double, white flowers and 
pleasing green foliage. It is extra early and can easily be forced 
into flower by Christmas. 

“ Madam Patrick ” : the most popular and most widely 
cultivated azalea in Belgium, grown as standards and bushes. 
It is double, of a pleasing rose-pink, and much appreciated in 
winter. It is a very early flowerer, producing large quantities 
of buds which open evenly and easily. Several good sports have 
been produced from this variety, including Madam Patrick 
superba,’’ with pink and white flowers, and ‘‘ Madam Petrick 
alba,” a good white. 

‘‘ Niobe ” : a fine double flowered white. 

“ Vervaeneana ” : an early flowering variety with large 
double, rose-pink flowers with a white margin to the petals. 
It has produced many sports, including “Blushing Bride,” 
“ Salmon Pink,” “ V. superba,” and “ President Oswald de 
Kerchove.” The last is an early half-double, with flesh- 
coloured flowers having a white margin. 

“ Docteur Bergmann ” : has double, pinkish-red flowers. 
It is very early and in great demand. 

“ Temperance ” : has double, lilac-coloured flowers. 

“ Triumph ” : a very new variety raised by Haerens, 
bearing large, bluish-red flowers with beautifully waved 
margins. The variety is very vigorous and full of promise. 

“ Hexe ” : a variety of the amoena type, with rather small 
flowers of a pleasing red colour and a distinctly beautiful 
shape. This variety is much grown on its own roots and sold 
in the form of “ baby ” azaleas. 

“ Marie Louise ” : this resembles the foregoing in many ways, 
but its flowers are striped white and rose. 





Im<;. 3.- Sliowin*;^ tliret* f)t winter ciillui.jl l 















Fig. 2.—Showing type of large glasshouse for winter culture of azaleas. 
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insert; (c) graft in ])oHition; {d) young plant after graftiieg aiul readv ti‘ 
plant out of doors 
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Fungos Dueases. — Stem Canker, —This widespread malady 
takes the form of a dry rot, which develops in the stem just 
above the ground level. The tissue beneath the bark becomes 
blackened and the stem becomes rather loose in the root mass, 
owing, possibly, to the decomposition of some of the smaller 
roots. Specimens examined by the Imperial Bureau of Mycology 
yielded a fungus belonging to the genus Ramvlaria (as defined 
by WoUenweber). General observations in Belgium indicate 
that the plants worked on A, concinrva stocks are more, 
susceptible to the disease than those worked on A, pkoenicea 
stocks. Too deep planting and overwatermg in summer, and 
wide ranges of temperature or fluctuating temperatures during 
the growing period, are thought to encourage the trouble. Up 
to the present, no control treatment has been found satisfactory, 
and each year vast numbers of plants are lost and many others 
are rendered unsuitable for export. 

Septoria azaleae, Vogl.—^This fungus develops on the leaves 
of some varieties, particularly on the well-known and popular 
variety, “ Madam Petrick,*' where it was so widespread for a 
year or two after the war that it was known for a time as the 
‘‘ Patrick disease.” In autumn, the attacked leaves show 
brown patches of dead tissue, more or less circular in outline. 
When infected plants are forced, extensive leaf-dropping occurs 
and the flowers scarcely open ; or, in the case of “ Madam 
Patrick,” when they do open, instead of the red flowers 
characteristic of this variety, small, dirty-white or sickly light- 
red flowers are produced. Many other varieties are attacked, 
but do not suffer to the same extent as does Madam 
Patrick.” This disease has recently attracted attention in 
Germany.^ Preventive measures include the use of clean 
stock, grafts taken from healthy plants, and spra 3 dng during 
the summer with lime-sulphur.^ 

Exobasidium Vaccinii (Fuckel) Woron.—The characteristic 
hypertrophy caused by this parasite appears on the leaves in 
February and continues to appear until May. Leaves, flowers 
find tips of young shoots are completely deformed, and certain 
varieties, notably “ Niobe,” “ Deutsche Perle ” and Professor 
Wolters ” are particularly susceptible to attack. The infected 
parts are cut out and burnt periodically from the time of the 
first appearance of the disease. Weak solutions of Bordeaux 
mixture are used by some growers, who claim to have secured 
good results. Where much pine needle soil is used the 
disease seems to be more prevalent. 

Insect Pests. — Thtips {Edioihripa Juiemonhoidalis, Boh6).— 
These insects appear on the plants when the conditions are 
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dry, or in ivinter on planta placed near the hot water 
pipes. The pest is most serious in poorly ventilated houses, and 
often causes injury to plants kept too long in the houses. 
Young plants on the suspended beds are also frequently 
attacked. All stages of the pest may be present, and, where the 
insects have been feeding, the leaves become mottled and dis¬ 
coloured by the characteristic excrement (Fig. 6). As a general 
preventive measure, the plants are dipped, in winter after 
. pruning, in a mixture of soap, flowers of sulphur, chalk and 
nicotine, with water as a diluent. Grafts are generally dipped 
in nicotine soap wash or in a suspension of p 3 Tethrum before 
use. 

White Fly (Trialeurodea mporariorum). —^This pest appears 
in spring when the plants are indoors, chiefly on the varieties 
which have hairy leaves. Periodic fumigation with smoulder¬ 
ing tobacco refuse is said to keep the pest in check. 

Surface Larvae. —^The caterpillars of a Noctuid moth some¬ 
times cause injiuy to the young leaves and shoots in the early 
spring. Hand picking the caterpillars is resorted to as soon as 
they begin to appear in February. 

Azalea Tortrix {? Acalla schalleriana, Linn.)—^The larvae of 
Tortrix species spin the young leaves about the buds and feed 
inside the shelter thus formed, causing much damage to the 
young flower buds. Hand picking the attacked portions and 
spraying with arsenate of lead are the control measures 
usually adopted. 

Azc^ Leaf Miner {Qracillaria azaleeUa, Brants.).—The 
small larvae of this moth are by far the most serious pest of 
azaleas in Belgium, and are responsible for considerable 
annual losses to the commercial growers. The pest appears 
chiefly in July and August, and causes extensive leaf injury 
while the plants are out of doors. When the plants are taken 
indoors in the autumn, larvae and pupae are taken in on the 
infested shoots, and these continue their development, so that 
in the warmer houses, where mixed cultures occur, adults, 
larvae and pupae may be taken in February, and, in the normal 
cool cultures, adults can be taken in November and December, 
and larvae in various stages from January onwards. Hodson 
has recently described the life history of the species, as studied 
from material imported from Belgium.® The young larvae 
cause small brown, elongated blisters, usually starting near a 
vem. When about one-third grown, the larvae leave these 
blisters, pass to other leaves, fasten down the edges and 
feed under the shelter on the leaf tissue. The upper epidermis 
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turns brown and the presence of such leaves disfigures the plants 
(Fig. 7 ). Attacked bushes are to some extent defoliated, and 
this, together with the blistering and browning of the tips, 
reduces their market value. Most varieties of Azalea indica are 
attacked, and “ Hexe ** of the amoena t3^ is particularly 
susceptible. Persistent spraying with arsenate of lead is 
carried out both out of doors and under glass, but, owing to the 
habits of the larvae, this does not afford a satisfactory means of 
control. Experiments with various insecticides are now being 
carried out by the Belgian Phytopathological Service. 

In conclusion, the writer takes this opportunity of expressing 
his sincere thanks to Dr. Van Orshoven, Director of Horti¬ 
culture for the Belgian Ministry of Agriculture, and Dr. D. 
Van Hove, Chief of the Phytopathological Service, for their 
assistance in various ways during his visits to Belgium, and to 
the latter for supplying information concerning the pests and 
diseases of azaleas. Thanks must also be expressed to Mons. 
O. F. Wuyts, also of the Phytopathological Service, for kindly 
explaining and demonstrating the methods of propagation. 
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WEEDS OF ARABLE LAND-II* 

H. C. Long, B.Sc. (Edin.), 

Ministry of Agriculture and Fisheries, 

Damage Done by Weeds. —The most serious objections to 
weeds may be summarized as follows :— 

(1) They absorb from the soil, moisture and plant food which would 
otherwise go to nourish and increase the crop which is being 
grown. 

(2) They “ crowd ” the crop and shade it from sunlight, which is 
essential for healthy growth. The growth of the plants is thus 

} hampered during early life, especially in the case of crops which 
mature slowly. Weeds also prevent free circulation of air amongst 
the crop plants, thus reteurding ripening and drying, particularly 
in the case of com crops. 

(3) Weeds, especially such climbing kinds as bindweed and cleavers, 
hamper harvesting of com crops, both as regards cutting and 
drying. 

(4) Weeds interfere with, and render more expensive, proper and 
thorough cultivation, and the singling ” of root crops. 

this JouBNAL for April, p. 60 for the first article. These articles 
will embody material from certain leaflets issued by the Ministry. 
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(6f) Weeds may harbour, or favour the development of, insect ai^ 

(6) of samples of cereals is reduced by the presence of 
cockle, gallic, cleavers and wild vetch; the value of most farm 
seeds is lowered by the presence of the seeds of weeds ; and the 
market value of hay and other farm produce is similarly reduced 
by the presence of certain weeds or their seeds. 

(7) Some weeds— e.g., garlic—^taint the milk of cows which eat them, 
whilst others— e,g,, meadow saffron and water hemlock—are 
poisonous to stock generally. 

(8) Other weeds (dodder, broomrape, yellow rattle) are parasitic or 
semi-parasitio, and obtain their food by direct robbery of the 
crops they infest. 

(9) The underground stems and roots of weeds may cause the 
stoppage of drains. 

All farmers will admit that it is impossible to obtain the 
best returns from the land when weeds are allowed to grow 
tmchecked, but many do not appear to realize the full extent 
of the loss for which weeds are responsible. It was estimated 
before the War that about 16J million pounds sterling per 
annum were lost by farmers in Great Britain in growing (and 
getting rid of) weeds. Owing to the higher cost of labour, 
seeds, etc., this figure must undoubtedly be now much 
increased. The loss is certainly much greater than it need 
be, because, in many cases, the best methods of prevention 
and eradication are not systematically practised. 

Weeds as Indicators of Soil Condition.— Plants have developed 
in such a way that they have come to favour certain conditions 
of soil and climate. Our wild plants vary much in their 
requirements—so much so that some species which flourish in 
one situation would scarcely survive in another. The chalk 
downs, for example, are usually alkaline, whereas peat moors 
are som or acid. Sandy soils are very permeable to water, 
and are liable to dry out and “ bum rapidly in hot weather, 
while clay soils are retentive of moisture, though if not 
properly drained they may become stagnant and sour. The 
natural flora of the different soil formations varies as widely 
as the soils, but good, fertile, well-drained loams contaming 
an adequate supply, but not a superabundance, of lime, may 
be expected to sustain in moderate luxuriance many weeds 
which are “ natural to a given soil formation. Nevertheless, 
many weeds tend to disappear when a very chalky, very peaty, 
very sandy or very clayey soil is put through a course of 
treatment directed to improve it agriculturally. Many species 
of plants, of course, can tolerate widely differing soil conditions, 
though it is well known that some can scarcely exist in the 
presence of plenty of lime, while others are at their best on 
the chalk; some are moisture-loving and (mly thrive on 
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heavy land whieh is naturally retentive of water, or is water¬ 
logged, while others are most successful in maintaining a 
vigorous existence on open and sandy soils. In practice there 
may be some variation in the course of years in the plants 
which are found on a given soil. For example, an application 
of lime may result in the practical disappearance of spurrey, 
but leaching by rain carrying carbon dioxide may reduce the 
lime to such an extent that the soil may again carry the weed 
in plenty. The point here, then, would be to maintain the 
lime content of the soil by repeated applications at desirable 
intervals. Reduction in the lime content of the upper 
layers of soil may occur even in soils overlying chalk. 
On Farthing Down, Coulsdon, Surrey, the total carbonate 
content of the upper 3 in. of soil is stated* to be less than 
0*02 per cent., whereas at a depth of 9 in. 82 per cent, of the 
dry weight of the soil consists of carbonates. This excessive 
reduction of lime may, in some cases, be counteracted to a 
small extent by plants themselves bringing up lime from 
below, and by the action of earthworms in bringing lime to 
the surface in castings. The facts, however, emphasize the 
need for keeping close watch on the lime needs of farm land. 
The loss of nitrates, phosphates and potash by leaching 
similarly need special notice. 

It may perhaps be suggested that, in general, weeds afford 
a very fair indication of the character of the soil on which 
they grow, and to some extent the state of fertility or 
otherwise of the land. For example, it is well known that 
mosses, horsetail, rushes, sedges, silver-weed and other plants 
chiefly grow upon wet undrained land. Quaking grass, oxeye 
daisy, Yorkshire fog, sterile brome and other plants indicate 
poor soils. Stinging nettles, certain thistles, buttercups, 
coltsfoot and others usually occur on good land. It may 
perhaps be said as a general rule that the weeds referred to 
below indicate the type of soil under which they are grouped:— 
Da/mp Soils Poor Soils Good or Loamy Soils 

Rushes Quaking Grass Buttercups 

Certain Sedges Yorkshiro Fog Certain Thistles 

Horsetails] Sterile Brome Grass Coltsfoot 

Silver-weed Oxeye Dcusy Stinging Nettles 

Tussock Grass (Absence of Clover) Groun<teel 

Certain Mosses Dyer's Green-weed Goosefoot or Fat Hen 
Cowslips Sheep^s Sorrel Cleavers 

Butter-bur Rest Harrow Dandelion 

Knot-Grass Spiurey Qiiokweed 

Lady's Smock Ragwort Sow Thistle 

Meadow Sweet 

Bagged Robin __ 

* Violet L. Anderson, Science Progress, January, 1928, p. 448. 
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CaloareouB Soils 
Burnet 
Chicory 
Viper’s Bugloss 
Stemless l&stle 
Bladder Campion 
Wild Thyme 


Soils in need of Lime 
Bracken 
Spurrey 
Sheep’s Sorrel 
Com Marigold 
Cornflower 
Field Bindweed 
Oxeye Daisy 


Heavy Land 
Coltsfoot 
Couch 
Horsetails 
Creeping Buttercup 
Dandelion 
Silver-weed 


It is, however, not to be taken for granted that a soil is 
poor merely because certain of the weeds included in the 
above list are plentiful; the list given is not arbitrary, but 
general and suggestive. The character of the land is not only 
indicated in some sense by the weeds which are present, but 
largely also by the extent to which they appear and their 
manner of growth. Large, strong thistles, for example, and 
large elegant buttercups and cowslips only grow on good 
land—on poor land such plants will generally be much smaller 
or stunted in growth. 


]Bb>W Weeds are Distributed. —^We may usefully regard weeds 
as divisible into three classes. Annuals, Biennials and Perennials, 
and an understanding as to what these mean and the principles 
they involve will be of use in enabling us the more successfully 
to combat weeds. 

Annvula are plants which grow from seed which is, in general, 
produced the year before, and they attain maturity, produce 
flowers and seeds, and die the same season. Among annual 
weeds may be mentioned poppies, charlock, corn cockle, 
spurrey, groundsel, clover dodder, cleavers. Some plants, 
such as duckweed and groundsel, which are capable of 
producing several generations in one season, are frequently 
termed “ ephemerals.” 

Biennials include all plants which grow from seed and 
complete their life cycle in two seasons. The flrst year they 
spend in establishing themselves in the soil, and in the second 
year produce flowers and seeds and then die. In any season, 
therefore, will be found plants of one year's and of two years' 
growth, the former being immature, while the latter at the 
right period will flower and seed. Examples of biennial weeds 
are marsh thistle, burdock, hemlock and foxglove. 

Perennials are those plants which live and continue to 
produce flowers and seeds for a number of years in succession ; 
they grow from seed, and may be propagated and spread by 
means of their rootstock and other organs. Examples are 
couch grass, coltsfoot, ox-eye daisy, creeping buttercup, 
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creeping thistle, knapweed, yarrow, bindweed and stinging 
nettles. 

Before the suppression of weeds can be intelligently taken 
in hand, it is essential to have a clear conception of the manner 
in which weeds obtain access to the farm, and the methods 
by which they are spread broadcast amongst cultivated crops. 
The means of distribution of the three classes of weeds are 
very varied, but amongst the commoner ways may be 
mentioned :— 

(а) Distribution by Natural Seeding and by the Wind, —^In the ordinaiy 
course of events, weeds produce seeds at their normal seasons, 
such seeds being naturally distributed over a narrow or wide 
area according to certain botanical characters of the plant. 
Many seed-vessels are so constructed that on ripening they split 
and throw out their seed with considerable force, projecting it 
to a distance from the parent plant. In addition to the transport 
of seeds by the wind, may be mentioned the conveyance by 
rivers, streams, heavy rains, and floods which often wash seeds 
away from the parent plants and carry them long distances. 
Many seeds, like those of the poppy, are so small tl^t they are 
readily blown considerable distances from the parent plant. 
Some seeds, such as those of the thistle, groun^el, etc., are 
rendered buoyant by flight-organs or parachute-like arrangements 
of fluffy hairs attached to the fruits, and are easily carried about 
in a light breeze. In other cases, as hogweed, dock, etc., flattened, 
wing-like projections occur which serve the same purpose. 

(б) Distribution by means of Farmyard Manure, —Screenings from 
thrashing and winnowing machines, and sweepings from bams 
and hay-lofts, often find their way to the manure heap, while 
manure from cattle fed on inferior hay is also likely to contain 
weed-seeds. Many seeds of weeds may be uninjured by the heat 
of fermentation, and will in due course pass on to the fields. 
Some seeds may even germinate better after lying in the manure 
heap, or after passing through the stomach of an animal. Well- 
rotted farmyard manure will contain fewer germinable weed 
seeds than fresh manure, and is, therefore, less liable to introduce 
weeds. 

(c) Distribution by the Use of Impu/re Seed is a potent means of 
introducing weeds to a farm. Either through carelessness or 
inadvertence weed seeds are introduced into fields at the time 
these are seeded for a crop. Some samples of agricultural seeds 
contain large numbers of weed seeds ; these are thus sown with 
the good seed, after which, in many cases, “ the tares and the 
wheat ” must grow together until the harvest. Although such 
distribution of weeds is doubtless generally due to carelessness, 
it is also perhaps frequently to be attributed—despite the 
extension of present-day knowledge—^to ignorance on the paxt 
of those chiefly concern^. Seedsmen worthy of the name supply 
good clean seed, but too many imperfectly cleaned lots of 
seeds are used, particularly in the case of seed, purchased 
direct from another farm. Anyone found supplying samples 
of seed below the permissible minima of purity and germinating 
oapig^tjir should be avoided. The presence of 1 per cent, of 
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No. of 
flowers 
to each 
plant 

No. of 
seeds to 
each 
flower* 

Total seeds 
for a 

single plant 

Common Groimdsel {Senecio vulgaris) 

30 

10 

300 a 

»» »> *9 

— 

— 

20,000 c 

99 *t 99 

130 

— 

6,600 d 

Com Cockle (Agrostemma githago) .. 

10 

40 

400 a 

99 99 99 

7 

— 

2,690 d 

Sow Thistle {Sonchus arvensia) 

— 

— 

3,000 b 

99 99 99 

190 

— 

16,000 d 

99 99 99 

— 

— 

8,169 e 

Fool’s Parsley (Mthusa cynapium ).. 

300 

2 

600 a 

,, 99 99 

— 

— 

6,000 c 

Wild Carrot {Datums carota) 

600 

2 

1,200 a 

99 99 99 

— 

— 

4,000-110,0006 

Poppy {Papaver rhoscLs) 

100 

— 

60,000 d 

„ (P. dubitm) . 

— 

— 

60,000 c 

Charlock (Sinapis arvensia ).. 

400 

— 

4,000 d 

99 99 • • 

— 

— 

1,192 e 

Dandelion (Taraxacum ojfflcinale) .. 

27 

200 

6,400 

99 99 99 • • 

— 

— 

3,163 e 

Oxeye Daisy (Chryacmthemum leu- 



1,300-26,000 h 

carUhemum) 

— 

— 

99 99 99 

— 

— 

1,300-4,000 e 

Scentless Mayweed (Matricaria ino- 




dora) 

— 

— 

310,000 h 

99 99 99 

— * 

— 

34,478 e 

Broom rape .. 

— 

Several 

hundreds 

Many 

thousands / 

Dodder 

— 

4 

Very large 
numbers 

Narrow-leaved Plantain (Pkmtago 




Umceolata) .. 

— 

— 

2,600-16,000 h 

Bindweed (Convolvulus arvenais) .. 

— 

.— 

600 c 

Cleavers (Qalium aparine) .. .. I 

— 

—. 

1,100 c 

Chickweed (SteUaria media) 

60 

—- 

600 d 

Coltsfoot (Tussilago farfara) 

— 

— 

6,000 c 

Com Marigold (Chrysanthemum ae- 




getum) 


— 

13,600 c 

Buj^ock (Arctium lappa) .. 
Shepherd’s Purse (CapaeUa bursa- 

— 

— 

24,620 c 



pastoria) .. 

— 

.— 

4,600 c 

Ooosefoot, Fat Hen (Chenopodium 



album) 

— 

— 

3,123 e 


In the case of Composites (such as Seneds, Sanokua, etc.) the 
oapitulum or 6ower head is intended, 
a Morton’s Cydopasdia of AqricuUwre, 1866, vol. ii, p. 1116. 
h H. Dorph-Peteraen, Director, Danish Seed Control Station. See 
LandemandMade, No. 47, 1806; also Miit, der Deut. Lcmd-Oeaell.^ 
Deoember 12, 1906, p. 474. 

c Maier«Bode, Die Bekdmpftmg der Acker-Unhrduter, 1908. 
d vDr. Fr. Nobbe, Hamdhuchder SommUcrntdet 1876. 
e E. Korsmo, Kampm mod Ugramet^ 1906. 

/ P. Sorauer, PfhntmkrankheUen, 
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dock 8^ in ^ miscture of gram and clover seed means ten or 
more dock seeds per sqiiare yard all over the field, wherever 
such a sample is sown at the ordiacuy rate for leys. 

{d) Broken Pieces of Roots or Rhizomes. —Some weeds— e.g.f creeping 
thistle, couch, field bindweed, onion couch—are spread by 
means of broken portions of the rootstock, which may be 
carried from field to field or farm to farm in a variety of ways. 

(e) Farm Machinery and Implements, —Machines such as self- 
binders and travelling thra^ing machines are often responsible 
for the wide distribution of weed seeds which are carried on 
the machines and also in the mud picked up by the wheels. 

(/) The Fruits and Seeds of Certain Weeds —e.gr., burdock, com 
butterciip, wild carrot and cleavers—are covered with hooks by 
which they fasten on to the wool and hairs of animals or the 
clothes of human beings, and may thus be carried considerable 
distances. 

(g) Birds and Animals, —^Birds frequently carry succulent fruits and 
seeds to favourite positions jn order to eat them at leisure, and 
in various ways leave or lose them. Squirrels, mice and other 
seed- or fruit-eating animals also aid in the distribution of plants 
in a similar manner. Many weed seeds are eaten by animals 
and birds and ejected with their germinating capacity miharmed; 
in this way they may be spread over a wide area. 

Number of Weed Seeds Produced. —^In view of what has been 
said about the manner in which weeds are spread, it is of 
interest to record the number of seeds produced by a single 
flower or plant of various weeds. The table on p. 152 shows 
at a glance that many weeds produce a prodigious number of 
seeds, affording a striking example of the harm a single plant 
may do. One need no longer wonder at the rapid increase and 
distribution of weeds when no care is taken to keep them 
within bounds. The number of seeds largely depends on the 
size of the plants examined. The different figures given for 
the same plant are the result of separate investigation by 
different authors. 

A good example of the manner in which seeds may be 
spread was that of a large site at the end of the Strand, in London, 
which was for many years unoccupied by buildings. It was 
found during the summer of 1907, by a botanical representative 
of The Oraphic* that no fewer than 55 species of plants 
had become established since the old buildings had been 
removed some years previously. These may have been brought 
by the wind, or by birds, or introduced with rubbish, tifeie 
ccmtents of window-boxes and horses’ nose-bags. 


♦ Journal of HortiQufHtref August 8, 1907. 
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EGG MARKETING REFORM: THE APPROVED 
SCHEME^ 

A SCHEME to give a better service of home-produced eggs to 
distributors in the large consuming centres, and to help home 
produce to capture ground held by imports, has been adopted 
by the Poultry Advisory Committ^ of the Ministry of Agricul¬ 
ture and Fisheries. This Committee includes representatives 
of the National Farmers’ Union, the National Poultry Council, 
and of organizations of distributors and others concerned. 

The scheme involves legislation, action by the Minister 
pursuant thereto, and action by the industry. The Minister 
has accepted the Committee’s recommendations, and a Bill, 
entitled the Agricultural Produce (Grading and Marking) 
Bill, which will give effect to the main features of the scheme, 
is now before Parliament. 

1* Grading. —Grades for hen and duck eggs are to be named 
and defined by the Minister by regulation. Grading will be 
optional, but it will be a breach of warranty if any eggs are 
sold under the grade names and fail to conform to the 
specifications laid down. 

For hen eggs,t the specifications will be as follows :— 

Specials .. First Qiuxlity eggs weighing 17 lb. or more per 120. 

No 12 eggs to weigh less than 26| oz. 

Standards .. First Quality eggs weighing 16J lb. per 120. No 
12 eggs to weigh less than 24 oz. 

Mediums .. First Quality eggs weighing 14 lb. per 120. No 
12 eggs to weigh less than 21| oz. 

Smalls . . Ungraded First Quality eggs weighing less than 
21J oz. per dozen. 

N.B.—Definition of First Quality,— of which the shell is clean 
and sound, the yolk translucent or faintly, but not clearly, visible, the 
white translucent and firm, and the air space does not exceed 4 in. in 
depth. 

These standard grades have been arrived at with due regard 
to trade demand, to the character of home produce and to the 
competition of imported supplies. Eggs ungraded as to weight 
may, if desired, be sold as First Quality, provided they conform 
to the definition given above. 

2* Th6 NfttKElBl Mdrk. —^The Bill authoiizes the Minister to 
prescribe a national mark for use as a label on packages of 
home-produced eggs. National marks are common on Dominion 
and foreign produce of various kinds on the English market, 
and the trade is accustomed to th em. Their use is only 

* Mmstry of Agnoulture and Fisheries, Marketing Leaflet No. 6 
t Grades for duck eggs will be announced later. 
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authorized on goods that reach a prescribed standard of 
quality. A national mark on home produce will in the same 
way provide an outward and visible sign of guaranteed origin 
and reliability ; it will give the distributive trades in the large 
centres of population a token which will engender confidence, 
and confidence begets business. 

The idea of a national mark is thus bound up with the needs 
of the wholesale market. It also arises from the necessity of 
devising some means of accelerating the adoption of a 
standardization policy for home produce, having regard to the 
competition of imported eggs, of which nearly 3,000 million 
annually change hands in the large consuming centres of this 
country. The best accelerator is to create a demand for 
standardized English produce, and the best way of doing this 
is to market such produce under a badge, a national mark, 
which will be a popular guarantee to buyers, easy to see, easy 
to understand, with a goodwill value based both on national 
sentiment and on trade efficiency. Further, if, as is the inten¬ 
tion, the same national design is used on packages of English 
fruit as on English eggs, and, later, on English poultry and 
so on, then standardized English products will advertise one 
another, and a snowball demand will be created for the best 
quality produce of our own farms and orchards. 

Like grading itself, the use of the national mark will be wholly 
voluntary, but, obviously, a mark which will, in time, come to 
mean so much for English agriculture must, from the start, be 
carefully safeguarded against misuse. In order to give confi¬ 
dence to buyers, only those persons and organizations will be 
authorized to use it who are in a position to conform to certain 
conditions calculated to ensure efficiency and who are ready to 
submit to a voluntary control for that purpose. Thus it will be 
necessary that the national mark label should show not only 
the grade of the contents of any package to which it may be 
applied, but also the registered number of the packer, so that 
complaints in regard to produce marketed under the national 
mark can be followed up. The ultimate penalty for careless¬ 
ness will be withdrawal of the right to use the mark. A 
National Mark Committee will be appointed by the Minister 
to control the use of the mark, to confer the right to use it, 
and to withdraw the right when necessary. This Committee 
will be advised by Committees representative of the various 
commodity interests. 

S. QtmliflMiioiistor Vseo^ National Mark.— As explained 

above, it is essential that the national mark should be a 

l2 




156 


E^a Mabksting Bbfo^h. 



guarantee ot trada efficiency. It is proposed, tberefore, 
no person or organization shall be allowed to use the natio^l 
mark unless:— 

(а) The minimum quantity of produce dealt with weekly by th# 

person or organization is 30 cases of hen eggs, each oonta^ii^ 
360 eggs, except during the months of October, November and 
December, when the number of cases shall not be less than 
10 weekly, exclusive of duck eggs, 

(б) The premises used are clean and dry, and provided with suitable 

and adequate accommodation and equipment. 

(c) The person or organization concerned undertakes to :— 

(i) candle all eggs singly before a strong artificial light within 
48 hours of despatch ; 

(it) grade all eggs by size according to national weight and 
quality grades ; 

(Hi) pack hen and duck eggs separately, only one grade of eggs 
to be packed in a case ; 

(iv) pack in new, non-returnable packages exclusively—t,e., 
30-dozeii oases with woodwool packing or 30-dozen 
cubicle cases with fillers and flats, the types to be those 
recommended in Marketing Leaflet No. 5 or any type that 
may be approved. (In exceptional cases, packers may be 
allowed to use retumables. This concession will only be 
given for a period of 12 months, subject to renewal for 
a further period not exceeding four years in all. The con¬ 
cession will also be conditional on the cases being marked 
on the sides with the packer’s name and address and the 
case number, the type of case being approved, the national 
mark being renewed on each consignment of eggs, the cases 
being maintained in good repair, and they and the fittings 
or packing materials being clean, dry and odourless); 

(v) allow the premises concerned to be inspected at any reasonable 
time by duly authorized persons ; 

(vi) become a member of any area association that may be formed 
(^ee later). 

4. ExplBnatuniS.—^The reasons for conditions (a), (c), (i) and 
(c) (iv) are given below. The other conditions are self- 
explanatory. 

(a) The qmntUy qualification. —Considerable developments 
have taken place in the technique of preparing eggs for market. 
Candling is a highly-skilled operation which requires much 
experience ; grading and packi^ call for skilful and praotised 
handing if they are to be done rapidly and well; finally, 
special equipment is required. There must, therefore, be a 
sufficient volume of business to enable expert operators to be 
employed. Volume is also necessary to ensure economical 
transportation. Further, since imported eggs are marketed 
in large, standardized consignments which are easy to handla 
and easy to sell, units operating under the natinni^l ttimIt 
must be in a position to offer stpndardused supidies oontinuouidy 
and in commercial quantities. The toade has a right to 
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btumesB efficiency from users of the national mark, and business 
efficiency includes ability to meet all reasonable demands for all 
grades at all times and at short notice. The quantity qualifica¬ 
tion represents the smallest unit that can be contemplated 
for this service. 

(c) (i) 8ingle<andling .—^Eggs must be candled singly if a 
high standard of quality is to be guaranteed, and the minor 
blemishes, e.g., small blood spots, as well as the more serious 
defects, are to be eliminated. For this purpose, each egg 
should be rotated sharply during candling, and receive the 
undivided attention of the operator. Mass-candling is not 
sufficient. With practice, single-candling is very rapid. 

(c) (iv) Non-returnable cases .—^The use of the returnable 
package has long been a serious handicap to home produce in 
competition with imported supplies. The adoption of new, 
clean, non-returnable packages will lift the trade in home- 
produced eggs on to a higher plane, and is an essential part of 
the movement to give a better service of home-produced 
supplies to distributors in the towns and cities. Retailers’ 
organizations have already resolved to make some recognition 
in price for eggs supplied in non-retumables (see Marketing 
Leaflet No. 6). If account is taken of the higher initial cost of 
retumables, of the multiplication necessary, of the cost of 
repairs, of the higher transport cost due to greater weight, of 
the work involved in keeping trace of the boxes, of the charges 
paid, directly or indirectly, by the sender for their return, and 
of the cost of collecting the empties from a railway station, the 
increased cost of non-retumables is more apparent than real. 
The practice of selling the case with the eggs will certainly, 
in the long ran, be to the advantage of the packer and to the 
industry generally. Non-retumables are now obtainable in 
England at the same price as in Northern Ireland, where their 
use in the wholesale egg trade is compulsory. 

Provision has been made in the scheme for the use of retum¬ 
ables when the circumstances are exceptional as, for example, 
when packers already have large supplies of retumables in 
stock. 

5. Frattminaiy Oq^sniaaticm. —Briefly, the objective is to 
ensure that, at least in the “ exporting ” areas of England 
and Wales where production exceeds local requirements, 
supplies will so far as practicable be marketed through egg- 
packing statkms whm» they can be assembled and handled 
effidently in buHc and tnmsferred laomptly and economically 
to the centres of demand. Egg-packing stations have already 
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been established in many parts of the country by individuals 
and firms and, in a few cases, by producers’ co-operative 
societies.*'' Where the work is being done efiiciently, it is not 
proposed that new stations should be set up in opposition; 
on the contrary, it is desired to secure the interest and support 
of established businesses in order not to disturb the course of 
trade or the customary relations between sellers and buyers. 
But, although a nucleus of efficient stations exists, the 
establishment of others is important. One point for con¬ 
sideration in this connexion is the possibility of encouraging 
farmers’ societies to open up egg-packing stations on approved 
lines. Another possibility is that of inducing the larger egg 
auctioneers to pool, grade and pack to standards all supplies 
sent in before offering them under the hammer. The Roermond 
Auction in Holland has an egg turnover of 100 millions a year 
on these lines. In all cases it would be an advantage if the 
producer were paid for imgraded supplies on the basis of the 
grading-out results of his own consignment; failing this, the 
disposal of ungraded eggs by weight is an alternative that 
should be considered. 

The procedure for the registration of approved egg-packing 
stations qualified to use the national mark has been agreed as 
follows :— 

(а) County Branches N.F.U., in conjunction with local poultry 

societies and any other local interests, to prepare a roll of 
“ accredited country packers ” and to give each a registered 
number. The intention to prepare such a roll to be advertised 
locally and applications for enrolment invited. 

(б) Existing co-operative depots and any that may be formed in 

in future, also large-scale producers, to be eligible for en¬ 
rolment as well as trade buyers, but no x>erson or organization 
to be enrolled unless quali ied to use the national mark by 
reason of turnover and condition of premises (see 3 (a) and (6) 
above) and of the imdertaking regarding technique (see 3 (c) 
above). 

(c) Each County Branch N.F.U. to give due publicity to the names 

on its roll; so far as practicable producers who cmtontarUy sell 
their eggs wholesale to give voluntary support to the scheme by 
dealing wUh '' accredited packers*' 

(d) Each Coimty Branch N.F.U., whether directly or as may be 

arranged later, to recommend the names on its roll to the 
National Mark Committee, which would grant directly to each 
packer so accredited the right to rise the mark so long as he 
observes the undertakings given to the County Bremch on 
accrediting. The County Branch to be informed of any case in 
which the right to use the mark is subsequently withdrawn 
by the Committee. 

^ The egg-packing statiou of the Gloucester Fruit and Vegetable 
Maiketing Society at Cheltenham is an example of a co-operative 
station working on sound lines. 
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(e) The National Mark Committee to take corresponding steps to 
prepare a roll of ** accredited town packers/* i,e,, wholesale 
buyers or salesmen who operate in large consuming centres, 
who receive supplies from ^1 directions and cannot, therefore, 
be brought into gear with county arrcmgements based on one 
area of supply. The National Mark Committee to grant the right 
to use the mark to accredited town packers, subject to the 
observance of the same conditions as those laid down for 
country packers, including (3 (c) (vi )) above where applicable, 
a further condition to be that packers undertake to join 
any central federation of packers that may be formed —see 
later. Admission to and removals from this roll to be given such 
publicity as may bo necessary. 

Fature Development —^Accredited packers in any district 
will have a common interest in safeguarding the reputation of 
supplies marketed from that district, just as all accredited 
packers will be concerned to maintain the reputation of home- 
produced eggs generally. 

(а) Area Organization, —^As soon as a sufficient number of 
packers, co-operative and non-co-operative, are at work in 
any one area, say, an administrative county, it would be an 
advantage if they formed themselves into an area association, 
which would be non-trading. The National Mark Committee 
would then transfer the right to authorize the use of the 
national mark to such area associations. 

An area association would :— 

(i) register an area mark for use on eggs or on packages, e,g,, a 
Cornish mark, a Somerset mark, a Lincolnshire mark, a 
Lancashire mark, and an Anglesey mark, and so on ; 

(ii) delegate to its individual packer-members the right to use both 
the area mark and the national mark, so long as the conditions 
are observed, and inform the County Branch N.F.U. of any 
case in which the right is withdrawn ; 

(Hi) if thought desirable, undertake advertisement and other pro¬ 
paganda in favour of its area mark in order to 2'>opularize, say, 
Cornish eggs, Somerset eggs, Lincolnshire eggs, Lancashire 
eggs, Anglesey eggs, etc., in the markets normally served ; 

(iv) organize its own local inspection seivice in order to supervize 
the quality and packing of members* supplies and safeguard 
local reputation. 

(б) Central Federation, —^To complete the chain of organiza¬ 
tion the various area associations of accredited packers, 
co-operative and non-co-operative, would eventually form a 
central federation of egg packers, which would also bo non¬ 
trading. Accredited town packers would then enrol direct 
with this central body. The central federation would :— 

(i) either register its own national mark or carry on with the 
MinisteFs mark. In the latter case, the National Mark Com¬ 
mittee would deal with the oentral federation only; 

(n) delegate to area associations and to eu^credited town packers the 
right to use the national mark, subject to observance of the 
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oouditioiis laid down; the area aasociations would be 
reiEqponsible for delegating the right to use the national mark 
to their individual members as before ; 

(ni) undertake national advertisement and propaganda in favour 
of all home-produced eggs marketed under the scheme ; 

(iv) organize its own inspection service in order to safeguard the 
goodwill of the national mark and to ensure national 
standardization. 

7. Making of Preserved and Cold-Stored Eggs.— Grading is 
voluntary and so is the use of the nationa’ mark. The Bill now 
before Parliament contains, however, two compulsory pro¬ 
visions which were recommended by the Poultry Adv sory 
Committee. These are, in effecty as follows :— 

(а) As and from January 1, 1929, eggs that have been preserved by 

processes such as lime-water, water glass or oil, should be 
marked at the time of sale in such way as the Minister may 
prescribe. 

(б) If and when an Order has been made prohibiting the sale of 

imported eggs imless they bear an indication of origin, all eggs 
which are cold-stored or gas-stored shall be marked in such 
manner as the Minister may prescribe in order to indicate the 
fact to purchasers. 

The reason for requiring that eggs preserved by lime-water, 
water-glass, oil, etc., shall be marked before sale, is the fact that 
eggs which have been so preserved cannot always be detected 
without expert examination. 

In regard to cold-stored and gas-stored eggs, it is a well- 
known fact that eggs which have been so stored in this country 
are often bought by the public in the belief that they are 
fresh. Although eggs when properly stored may be of fine 
quality, it is only right that, like the “ pickled ’’ egg, the stored 
egg should stand on its own merits. The producer of new-laid 
eggs should be protected from unfair competition, particularly 
at a time of year when production costs are high. The housewife 
should also have an opportunity of knowing what she is buying. 

There is one other reason for the compulsory marking of 
“ pickled and stored eggs, namely, that if, in the near future, 
an Order is made requiring the marking of imported eggs 
with an indication of the coimtry of origin, it will be essential 
to remove any risk of the reputation of home-produced eggs 
being injured by preserved eggs of various kinds masquerading 
as the new-laid article. 

8. Concliudon. —Home-produced eggs, properly handled, are 
superior in quality to any supplies from abroad and the conditions 
of production in this country are favourable for the maintenance 
of superiority. The scheme outlined above will enable business 
to be done in home produce on wholesale lines which will 
secure for it the same commercial advantages as are, at present, 
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enjoyed by imported supplies. It will provide a means and an 
inducement for increasing the output of the home egg industry, 
and it will enable the industry to face the position that will 
arise if the imported egg is marked with an indication of the 
coimtry of origin. 

It is proposed that the national mark part of the scheme 
should come into operation early in 1929, the date to 
be announced later. Meanwhile, the industry must prepare, 
and there is no time to be lost. 

* * m * * * 

THE CONTROL OF AMERICAN 
GOOSEBERRY MILDEW: 

TRIALS WITH SULPHUR IN THE BRISTOL PROVINCE 
R. M. Nattrass, B.Sc., Ph.D. 

Late of the Agricultural and Horticultural Research Station^ 

Long Ashton. 

Two previous papers, by the writer, in this series have 
already appeared in this Journal* containing data based on 
actual field trials with spray fluids other than the commonly 
advocated lime-sulphur, which does not always give complete 
satisfaction. Through the kindness of Mr. Prank May, of 
Cheltenham, the writer has been very fortunate in obtaining 
the use of an exceptionally suitable gooseberry plantation for 
three years in succession. 

Experiments in 1925* —In the first trials (1925) the following 
spray fluids were tested :— 

A. Ammonium polysulphide and soft soap. 

B. A Proprietary soda-sulphur compound and soft soap. 

C. Washing soda and soft soap. 

B. Burgimdy mixture. 

The epray fluids (A), (B) and (C) are of the type known as 
“ hitting ” sprays, i.e., fluids which act mainly by killing the 
fungus on direct contact. These fluids do not form a protective 
covering on the surface of the leaves for any appreciable length 
of time, and need to be renewed, in accordance with weather 
conditions, to give an efficient control. 

Burgimdy mixture, on the other hand, is an example of a 
fungicide the efficacy of which is mainly dependent on its pro¬ 
perty of forming a toxic film, which remains on the surface of 
the twigs and foliage for a considerable time; and for this reason 
it must be applied before the fungus becomes established on the 
bush. In the 1926 trials, the Burgundy mixture was not applied 
until June 6, by which time the mildew had already appeared, 
and a vary poor control resulted. 

• Vol. XXXra, 19*6/27, June, 1926, p. 266, and Feb., 1927, p. 1017. 
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The “hittmg” spra3re, on the other hand, whieh were 
applied first on April 28 and again on June 5, gave a very 
satisfactory control, the weight of mildewed berries being 
reduced from 44 to 4 per cent. The spray (C), washing soda 
and soft soap, was tested because, if efficient, it would be a 
valuable and convenient fiuid for use on certain vat^ies 
which are damaged by the sulphur-containing sprays. Further, 
it is readily made up by small growers and private gardeners, 
the ingredients being common household commodities. 

Ebg;ieEiineiiis in 1926. —^In the 1926 experiments it was 
decided to test Burgundy mixture under more favourable 
conditions; also to determine the relative efficacy of a 
single and a double application of ammonium polysulphide. 
In this trial, the first application of all fluids was made on 
April 22, immediately after the setting of the flowers and 
before any mildew was visible. The second application of 
ammonium polysulphide was made on May 18. It was found 
that, whereas the single application of Burgundy mixture 
reduced the mildew from 40 to 4 per cent., a single application 
of ammonium polysulphide reduced it only to 16 per cent., 
thus demonstrating the value of the Bmgundy type of spray 
fluid when only one application is possible. To obtain an 
equivalent result with ammonium polysulphide and soap, it 
was necessary to spray a second time. 

The 1926 experiments are considered to have demonstrated 
satisfactorily the value of Burgundy mixture on certain 
varieties where one application only is possible. Burgundy 
mixture does, however, in some cases cause scorching of the 
foliage and is somewhat troublesome to prepare. It was 
decided, therefore, to concentrate the 1927 investigations on 
certain other methods of control which have been suggested, 
viz., spraying with “ colloidal ” sulphur and powdering with 
various forms of finely divided sulphur. These methods were 
tested against the standard ammonium polysulphide treatment. 

Experiments in 1927.—One series of trials (A) was carried 
out by the writer at Cheltenham, and another series (B) by 
Mr. H. T. Horsfield at Knowle Hill, Evesham, in collaboration 
with the writer. 

Series A. —^The plots consisted of well-grown Whinham’s 
Industry bushes in series of double rows, each series being 
26 ft. apart and containing 48 bushes. Two series were sprayed 
with "colloidal” sulphur and one series with ammoninm 
polysulphide once only. One series was dusted with flowers 
of sulphur, twice. The control plot consisted of tiie eight 
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control biuhes in each series, forming a strip running through 
tihe centre of the plot. 

The following materials were used :— 

' A. Ammonium polysulphide and soft soap. 

Ammonium pol 3 nsulphide . • •. .. gal. 

Soft soap • • .. .. . • .. 5 lb. 

Water» to make up to .100 gal. 

B. Colloidal sulphur (liquid) and soft soap. 

CkiUoidal sulphur . .. .. 5 lb. 

Soft soap .. .. .. .. 6 lb. 

Water, to midce up to .. .. .. 100 gal. 

C. Flowers of sulphur. 

By flowers of sulphur is meant finely divided sulphur prepared 

by the sublimation method. 

The first application of all three materials was made on 
April 27, and a further application of fiowers of sulphur was 
made on May 26. 

At the time of the first application of the fiowers of 
sulphur, no efficient dusting apparatus was available. The 
following method of application, suggested to the writer by 
Mr. H. T. Horsfield, was therefore used. A handful of sulphur 
was thrown violently on the ground at the base of each bush, 
causing a cloud of the powder to rise and envelop the bush. 
Though somewhat wasteful of material this method was foimd 
to be effective, and can be recommended for use by growers 
who do not wish to purchase special apparatus. The second 
application was made by means of a dusting machine. 

ReauUs .—^The fruit was picked on July 4 and 5, sorted into 
clean and mildewed berries, and weighed, as in the previous 
trials. 

The following table gives the weight of clean and mildewed 
berries from each plot. 



Tabus I, 1927. 

Sebies a. 


Fungicide 

No. of 
times 

Dates 

of 

Crop weight 
in lb. 

Percentage 
weight of 


applied 

appli- 
1 cation 

Clean 

Mildewed 

1. .. _j 

mildewed 

berries 

Ammonium poly¬ 



i 



sulphide 

Once 

April 27 

153 j 

33 

17-6 

Colloidal sulphiir.. 

Once 

April 27 

44S ! 

61 

10*2 

Flowers of sulphur 

Twice 

April 27 

210 

13 

5*8 

Control 

No tre 

May 26 
atment 

23 j 

52 

69*0 

i 


It will be seen, from the very heavy infestation of the control 
plot, that the conditions were very favourable to the disease. 
Two applications of flowers of sulphur reduced the amount of 
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wMm horn 69 to 5*8 per cent. This, in the ditnmstiniiAes, 
can be considered a good commercial control. The ainxndnitihi 
polysulphide applied once gave a. reduction to only 1'7*6 per 
cent, of mildewed berries, whereas when applied twice a 
reduction to 10*2 per cent, was effected. This result once again 
emphasizes the fact that a “ hitting spray of Uiis type must 
be applied more than once, when the leather and the conditions 
prevailing after the first application are such as to favour the 
development of the mildew. 

Series B.-*-In this trial the following materials were used :— 


A, Proprietary 8oda-8ulphur .. .. .. .. 2 gal. 

Soft soap .. .. .. .. .. .. 6 lb. 

Water to make .. 100 gal. 

B. Colloidal sulphur . . .. .. .. . • 4 lb. 

Soft soap .. . . .. 6 lb. 

Water to make .. 100 gal. 


C. Flowers of sulphur (sublimed)* 

D. Otound sulphur* 

B. Qreen sulphur* 

By ground sulphur is meant sulphur that is brought to as fine 
a state of division as possible by mechanical grinding and perhaps, 
subsequent grading. The green sulphur was a sample of the ordm- 
ary commercial dust-like product sold under that name. 

Two applications of each fungicide were given, the first on 
April 13 and the second on May 16. The crop was picked 
green and treated as in the previous trial. The following 
table gives the weight of clean and mildewed berries from 


each plot. Table II, 1927. Sebies B. 

Dates Crop weight 

Fungicide of in lb. 

Percentage 
weight of 

TYll 1 rf ATXTA/I 


cation 

Clean 

Mildewed 

berries 

Colloidal sulphur 

April 131 
May 10 j 

225 

16-5 

6*7 

Bmprty. Boda-sulphur 

do. 

333 

230 

6-4 

Flowers of sulphur 

do. 

124 

4-0 

31 

Ground sulphur 

do. 

193 

20 

10 

Ore&D. sulplmr 

do. 

151 

2*5 

1-6 

Control 

No 

treatment 

96 

1160 

64*6 


It will be seen, from the above figures, that excellent control 
was obtained by the three forms of powdered sulphur. Under 
the conditions of this experiment the differences between the 
three figures 3-1 per cent., 1 per cent, and 1*6 per cent, are not 
considered to be significant. It appears that any one of the 
three forms will effectively control the mildew. 

Firbmising results were obtained by the applicatidn 6f 
the colloidal sulphur. This spray fluid appears to act as a 
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“ protective ” spray rather than a “ hitting spray. It remains 
on the foliage for a considerable t‘me, and, in this experiment, 
no signs of any scorching were observed. In these experiments 
the actual weight of sulphur applied to each bush by the 
colloidal sulphur** spray fliiid was less than the weight 
applied in the form of powdered sulphur. This fact must be 
borne in mind when comparing the results. 

For comparative purposes the results obtained in the 1925 
and 1926 experiments are given in the following tables :— 

TabiiE III. 


Spray fluid used 

No. of 
times 
applied 

^”1525” 

Dates 

of 

appli¬ 

cation 

Crop weight 
in lb. 

Clean Mildewed 

Percentage 
weight <3 
mildewed 
berries 

Ammonium poly¬ 
sulphide and soft 
soap 

Twice 

April 28 
June 5 

90 

4 

4*2 

Soda-sulphur com¬ 
pound and soft 
soap 

Twice 

April 28 
June 5 

132 

1 

3 

2*2 

Washing soda and 
soft soap 

Twice 

April 28 
Jime 5 

92 j 

_ . i 

4 

41 

Burgundy mixtuie 

Once 
- 1 

June 5 

94 1 

1 

27 

22*3 


Control .. .. No tre atment 36 1 28 43-7 


Ammonium poly- ! 1926 lA 

sulphide and soft ! ' 

soap .. .. Once April 22 456 84 15*5 

Do. Twice April 22 502 30 ! 5*6 

May 18 

Burgundy mixture Once April 22 482 22 4*3 

Control .. .. No tre atment 143 95 i 39*9 


1926 B 

Ammonium poly¬ 
sulphide and soft April 22 

soap .. .. Twice May 18 

Proj^detary soda, 
sulphur and soft April 22 

soap .. .. Twice May IS 


Soda and soap .. April 22 

Twice Itoy 18 


Contml 


.. No tre atment 
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ft y pf tfamloti f -—^The results of these experiments, carried out 
in the Bristol Advisory Province over three years, emphasis^ 
the need for early spraying, and the necessity of the grower 
rfUflf.ingniflhin g between the various types of suitable fungicidal 
materials at his disposal. 

Early application of the material is of prime importance, 
and it should not be deferred beyond the time of setting of 
the flowers. This holds particularly for the Burgundy type of 
spray fluid. In the West of England, the mildew frequently 
appears before the opening of the flowers, and the ** pre¬ 
blossom ** stage* is considered the best time for the first spray¬ 
ing or powdering. When once the mildew has appeared, a 
“ hitting ** spray, containing soap, is advised, and this should 
be appl ed at least twice. 

It should be borne in mind that procedure depends, to a 
great extent, on the type of spray fluid used. It cannot be too 
strongly emphasized that the grower should be quite clear as 
to the method of action of the spray fluids which he intends 
to use. The various t 3 q)es of spray fluids used in these experi¬ 
ments can be graded according to the time in which they 
remain effective. At one end of the scale we have the purely 
“ hitting ” type, such as soda and soap ; this in all probability 
ceases to be effective after the first shower of rain. At the 
other extreme may be placed Burgundy mixture, which has 
little effect as a “ hitting spray, yet resists the action of the 
weather for prolonged periods and so maintains a protective 
action throughout most of the season. The fungicidal action 
probably lasts at least imtil the time that the picking of the 
non-dessert fruit has taken place. 

.Of the polysulphide spray fluids, lime-sulphur is frequently 
recommended as a sovereign remedy for American Goose¬ 
berry Mildew. It has, however, certain disadvantages, the 
chief of these being its liability to cause scorching and to 
leave a film or deposit of solid matter on the fruit. Ammonium 
polysulphide, on the other hand, has the advantage that, 
besides being an efficient fungicide, it permits the use of soap 
as a spreader and leaves no visible deposit on the berries. 
With the hitting ’’ type of spray, the “ wetting ’’ power 
conferred by the addition of soap is of supreme importance. 
Growers must be warned, however, that lead arsenate, which 

* An illustration of the ''pre-blossom stage was given (Fig. 14) in 
‘'The Correct Time for ^plication of Spray Fluids,” by H. B. 
Briton-Jonee and Mr. A. 2. Lees. This Joubutal, December, 
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can be mixed with lime-eolphur, cannot be incorporated with 
ammonium polysnlphide or with sprays containing soap. 

The advantages of a powder of established fungicidal value 
over a wet spray are numerous. Various forms of powdered 
sulphur have been tried from time to time by growers in this 
province, but no comparison of their merits with those of the 
standard spray fluids had hitherto been made. The results 
arising from the 1927 trials given above, although obtained 
from a single year’s experiments only, indicate the value of 
the powder treatments. All the forms of powdered sulphur 
used in this particular trial gave a better degree of control 
than was obtained with the spray fluids. 

It is not justifiable to compare the results obtained by 
powdering in 1927 with those from spraying in previous years. 
There are factors which caimot be standardized in an experi¬ 
ment of this sort over a period of years, such as the amount 
of infective material present and the weather conditions after 
the fungicide has been applied. For example, the efficacy of 
powdered sulphur may, perhaps, be enhanced if the application 
is followed by a period of hot sunshine. The effect of rain on the 
soap and soda spray fluid, mentioned above, may be quoted 
in this connexion. For these reasons it will be evident that a 
means of control applicable imder all conditions is difficult to 
formulate. The investigations recorded above have, however, 
shown that satisfactory control of the American Gooseberry 
Mildew can be attained by the application of fungicides.* 

* * * « K * 

MAY ON THE FARM 

J. R. Bond, M.B.E., M.Sc., N.D.A. (Hons.), 
AgricvUural Organizer for Derbyshire. 

Seasonal Notes. —^While May is occasionally a wet month, 
its average record is one of comparatively low rainfall. Last 
year, it will be remembered, this was the only month of the 
12 that was appreciably dry; and the effect of drought 
and frosty nights at this period was clearly visible in the poor 
growth of the hay and com crops, and in the weak plant of 
mangolds and sugar beet. 

Ordinarily May is a month in which the coimtryside passes 
rapidly through the change from spring to summer conditions. 

* Readers of this Joubnal who are interested in the control of 
Amerioan Gooseberry Mildew may be referred also to experimental 
work «Ai the problem carried Out by Messrs. A. E. Muskett and E. 
Turner m N'orthem Ireland, the results of which are published in the 
Journal o/ Ministry of Northern Ireland, Vol. I, 19.27, pp. 46-67. 
—[Bn. M. A. AHU F. Joubkal.] 
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Tlie hedgerows, now in full leaf, come into bloaeom; the 
latest of the trees—oak, ash and beech—put out their foliage ; 
the earlier fields of com and “ seeds ” make growth deep 
enough to wave before the wind ; and the pastures—often 
yellow with buttercups—are fully stocked with cows as well 
as sheep and store cattle. In May the farmer’s interests are 
almost entirely transferred from the homestead to the fields; 
and before the end of the month he begins to weigh up the 
prospects of his com and grass crops, to consider the success 
of his braird of beet and potatoes, and to observe the progress 
of his cattle since they came out to grass. 

Oreen Crops. —^Where arable land is cultivated, the chief 
occupation of men and teams during May is the preparation 
and sowing of fields with green crops—^mangolds, kohl rabi, 
sugar beet, potatoes, ox-cabbages, kales and swedes. The 
order here given is approximately that in which the different 
crops are put into the ground ; but, in the case of potatoes, 
the date of planting depends on the variety and on whether 
the setts have been sprouted. 

For mangolds and sugar beet, the preparatory tillages will 
have been carried out and probably the greater part of the 
area sown during April. Questions concerning sowing and 
the treatment of the land after sowing will, however, be 
uppermost at this date. The common advice to drill the seed 
of these crops only half an inch deep has always been difficult 
to carry out, and it is interesting to note that well-conducted 
experiments recently carried out in Germany have shown 
that the ideal depth in free-working soils is about 1J in., and 
in heavier soils with a tendency to become crusted, about 
1 in. These depths correspond to what successful root growers 
commonly adopt in this country; but, to ensure the best 
results, it is necessary to avoid very heavy rolling of the 
seed bed and to drill plenty of seed. 

Thick sowing undoubtedly favours germination of the seeds 
of mangolds and sugar beet, as may be inferred from the 
common experience that the seedlings often come through in 
clumps alternating with blank spaces. As a means of ensuring 
a full plant, some growers find it sound economy to drill as 
much as 30 lb. of beet seed per acre, purchasing seed additional 
to the standard quantity—about half that—^supplied by the 
factory. 

An important advantage of sowing at a fair depth is that 
it allows of a surface working of the soil about five days after 
drilling, which lightens the tilth, destroys weeds, and, in the 
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case of a crust having formed, facilitates the appearance of 
the seedlings above ground. The most progressive Continental 
growers make regular use of special light harrows at this 
stage, drawing them diagonally across the rows, which are 
drilled on the flat. A second harrowing, likewise in a diagonal 
direction, is given when the plants are about IJin. high, an 
implement with wider-spaced teeth being used. 

In the preparation of the seed bed for the other May-sown 
crops, weed extraction may be as important a part of the 
process as the production of a fine, deep but moist tilth. 
Weeds are not difficult to extract from light soils, and little 
need here be said on the matter, except to mention that the 
side delivery rake may be successfully utilized where the 
presence of stones does not interfere. On heavier land, however, 
each case may require separate treatment. Clod formation 
and drying of the weeds on bare-fallowing lines may be 
necessary in some cases. 

Where clod formation can be avoided, there are better 
prospects of securing a satisfactory braird and of averting 
destruction by insect pests that prey on the seedlings. To this 
end certain guiding principles are useful, the first of which 
—the formation of the early surface mulch—was mentioned 
in the April notes and on several previous occasions. The next 
is that of working downwards, securing the requisite depth 
of tilth by successive operations of increasing penetration ; 
and the third is to break the lumps of soil before they have 
become hardened. The disc harrow is invaluable for use on 
fairly clean land, but probably the Norwegian, or rotary, harrow 
is the best tool for use where there is twitch or couch to 
consider. We are not well equipped for deeper stirring of the 
soil. The modem cultivator with curved tines is very apt to 
lift unweathered undersoil to the surface, where, on dr 3 dng, it 
forms harsh knots and clods. A straight-tined implement is 
comparatively free from this defect and is certainly preferable 
for tilth-forming purposes, although not so good at combing 
out weeds. The work of the cultivator may be improved, 
however, by attaching behind the implement a suitable 
“ rubber,” which breaks down any lumps of soil that may be 
lifted up, before they have become baked. For this purpose 
a, wooden baulk of about 4 in. square section is suitable. 

Clover Failures*—Red clover is one of the most fastidious 
of crops, and its liability to failure has become proverbial. 
Farmers speak of land as being “ clover sick ” when, in spite 
of every endeavour which their knowledge may prompt, the 
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land in question produces only a thin stand or theiie is a 
failure of the red clover component in the “ seeds ’’ year. 
Two of the causes of clover sickness—eelworm and the stem-rot 
fungus—have been closely studied, and are described in the 
Ministry’s I^eaflets Nos. 46 and 271 respectively. Except that 
eelworm may destroy clover seedlings in a wet spring, these 
two parasites are mainly concerned with the destruction, after 
com harvest, of what promised to be a fair plant of clover. 

The “ take ” of red clover is often poor, or the proportion 
of this plant in the hay is less than desirable, from a number 
of causes other than the above two forms of “ sickness.” Slugs 
and snails are often injurious to clover seedlings on damp 
land ; and recently it has been observed that springtails, 
minute insects which also cause “ strange neck ” or “ black 
leg ” in mangold seedlings, often occur in enormous numbers 
on red clover and undoubtedly contribute to the causes of 
thin plant. Other causes of thin braird are unfavourable 
physical conditions of the seed bed—a harsh, unkind tilth, 
insufficient covering of fine soil; and either very wet or very 
dry weather immediately after sowing, may entail a heavy 
mortality of clover seedlings. Heavy shading by rank growth 
of either the nurse crop or weeds will also cause a thin take, 
while headland conditions are on the other hand generally 
favourable to the clover seedlings. 

The presence or absence of pests and the soil and weather 
conditions during the seedling stage do not, however, explain 
all the causes of poor and good takes of red clover. Last 
summer and in 1926 very remarkable demonstrations of 
another factor were to be seen at the Norfolk Agricultural 
Station : where sulphate of ammonia had been applied without 
phosphate and potash to the nurse-crop, barley, very little 
clover grew in the succeeding hay crop ; potash and to a less 
extent phosphates, on the other hand, had a very beneficial 
influence on the proportion of clover, and, when applied along 
with sulphate of ammonia, mitigated the depressing effect of 
the latter. At Aberystwyth basic slag applied before seeding 
was found to increase the seedling establishment of red clover 
by 40 to 50 per cent., thus expressing in figures a fact abundantly 
proved by field experience. The depressing effect of excessive 
seedings of Italian rye-grass has been previously mentioned. 

live Stock. —^This year there is certainly a feeling of optimism 
as ^gards live stock matters. The reason for this attitude 
lies chiefly in the steady recovery in the values of fat cattle 
and sheep since Decembej ’ eat. The price of stores has tended 
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to rise with that of the fat animals, but there has been sufficient 
lag to inspire hope of a profit on feeding speculations this year. 
Wool is also in good demand. Milk prices are governed largely 
by the prices fixed last September; but, partly owing to the 
advance in the price of cheese and the slightly improved 
market for butter, prices above those represented by the 
autumn contract figures are being realized for milk that is 
not bound by an autumn agreement. The standard liquid 
milk price for May is 12d. per gallon ; but large quantities 
have been sold to bo delivered into creameries at 7^d. net, 
and it cannot be said that producers who will realize only 
this price are sharing in the above-mentioned feelings of 
optimism. As regards horses, the prices made at recent sales 
of geldings point to an improvement in the demand for town 
purposes ; and the effect of the rapid reduction in the number 
of foals bred, which set in about 1922-23, is now begimiing to 
be felt. Last year only 40,200 foals were bred as compared 
with 84,000 in 1922 and an average of 114,000 in the years 
1904-13 ; and consideration of the first figures in relation to 
the number of horses employed on farms alone (746,000) 
suggests the possibility of an acute shortage in a few years’ time. 

Milk Production. —There is no doubt as to the possibility 
of maintaining a higher level of output from indoor feeding 
than from pasturage in the case of very deep milkers. Even 
in entire herds, where the feeding has been intensive, the 
change from stall to outdoor feeding may be accompanied 
by a temporary fall in milk yield, the depression being probably 
due to the animals having to perform the work of gathering 
their food and having less time for rest and rumination. In 
ordinary circumstances, however, cows do rise appreciably in 
milk yield after they have been out at pasture for about a 
week and have become accustomed to the grass diet. Many 
good dairy farmers dissent from the suggestion that any 
increase in their milk output per cow at the commencement 
of the grazing season indicates inefficient winter rationing ; 
but they would agree that a general rise of about half a gallon 
per cow per day on a two gallons basis may give cause for 
reflection. 

There is statistical evidence in favour of the statement 
that the mixed milk of the herd is commonly lower in quality 
in the early part of the summer than later in the season or 
during the winter. That the nature of the herbage at this 
time of the year is partly responsible is generally agreed ; 
but, in herds where a large proportion of the cows calve in 
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or about the month of March, the fat content of the mixed 
milk would be at its lowest in May, irrespective of the feeding. 
The fat content might be further reduced if—as is not uncommon 
this year—^the cows calved down in rather poor condition. 
The morning’s milk is usually lower in fat than that of the 
evening milking, and the longer the night interval the greater 
the difference between the respective fat-percentages of the 
milk of the two milkings. Thus, apart from the possibility of 
having a greater proportion than usual of cows that habitually 
yield poor milk, the mixed morning’s milk of a spring calving 
herd may be so poor as to raise complaints and even more 
serious trouble. Frequent tests of samples should, therefore, 
be made to keep the position under clear observation. 

On receiving information that the milk they are supplying 
is of poor quality, farmers frequently increase the ration of 
cake. There is no evidence that this is beneficial for the purpose 
intended, when the cows are on good pasture. It is more likely 
that a starchy food, such as barley meal, would be better: 
the grass is already rich in protein and the starchy meal would 
supply carbohydrates and thereby balance the ration. In 
experiments recently conducted at the Minnesota University 
Farm, the feeding of 3 lb. of ground flax seed (linseed) caused 
an immediate but slight and temporary rise in the fat percentage 
of the milk of most cows. Where cases of difficulty have been 
brought to the writer’s notice, he has advised keeping the 
cows indoors for a while after milking, and feeding them 
with hay and starchy meals. This, together with thorough 
stripping and shortening of the night interval as much as 
possible, especially with deep milkers, has always been followed 
by a cessation of the trouble. Probably any other method 
of feeding which slightly reduced the yield of milk would be 
likewise attended by a rise in fat percentage. 

« ♦ )fc 4: lie 

NOTES ON MANURES FOR MAY 

H. V. Gabneb, M.A., B.Sc., 

Bothamsted Experimental Station. 

Rock Phosphates for Swedes— It is sometimes asked how far 
finely-ground rook phosphates, which are now being employed 
to an increasing extent on grassland, can be used as a substitute 
for superphosphate and high-grade basic slags under arable 
conditions. The main advantage to be gained from such a use, 
presuming that the crop does not suffer by the change, is one 
of cheapness, the prices per unit of phosphate being about 
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lOd. for rock phosphate as compared with Is. lOd. for super¬ 
phosphate and basic slag. The question is complicated by the 
fact that there are several types of phosphate rocks, which 
differ in composition and agricultural availability, while it is 
also known that the action of these substances is influenced 
by soil and climatic conditions in a marked degree. Trials have 
shown that, in several districts, ground rock phosphates have 
distinct value for the turnip crop. 

In experiments conducted in North Wales (1885-1924), 
involving 22 comparisons, the average increase in the turnip 
crop was 7 tons, 3 cwt. for superphosphate, and 6 tons, 4 cwt. 
for equivalent North African phosphate, the conclusion being 
that the two were of practically equal effectiveness. In the 
same district Nauru phosphate was compared with Gafsa 
(1922-24) and gave somewhat inferior results. In a series of 
trials carried out in the North of Scotland (1911-14) the mean 
of 66 experiments on timiips was as follows :— 

Dung and artificial + supeiphosphate .. .. .. 20-6 tons 

Dung and artificial -|- rock phosphate .. .. .. 19*5 tons 

Dung and artificial -j- J phosphate as superphosphate ..) ^ ^ 

I x)hosphate as rock phosphate .. j 

Here the mineral phosphate was almost the equal of water- 
soluble phosphate, and, where used with a small proportion of 
superphosphate, the results were as good as when all the phos¬ 
phate was in the water-soluble form. In recent experiments in 
the North of Ireland very similar results to the above were 
obtained with turnips, but, in the case of potatoes, the mineral 
phosphate was distinctly inferior to superphosphate. 

We may conclude, then, that the tuniip crop is one of the 
most likely on which to make a trial with ground rock phos¬ 
phates. In districts where the soil is poor in lime, rich in organic 
matter, and shows high bacterial activity, and at the same time 
enjoys a good rainfall with a long growing period, finely- 
ground rock phosphates may be tried on turnips as a substitute 
for superphosphate or basic slag with good prospects of success. 
Since a little soluble phosphate has a most marked effect in 
helping to establish roots in the very early and critical stages, 
it is a safeguard in cases of doubt to provide about one-third 
of the total phosphate in this form. There are at present two 
grades of ground North African phosphate available, and the 
finer grinding, 80 per cent, through 14,400 meshes, should be 
given the preference for arable purposes. 

Nitro-CShalk.—^Mixtures of nitrate of soda and sulphate of 
ammonia, providing nitrogen in forms of somewhat different 
availability, have been used with success for top dressing 
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purposes for many years. Nitro-chalk, a new product of the 
Billingham factory, has something in common with the above, 
since half its nitrogen occurs as nitrate and the remainder is in 
the ammoniacal form. The nitrogen in this fertilizer is provided 
by ammonium nitrate, a substance which has been used for 
fertilizer purposes on the Continent for some time. It is a 
high-grade material containing 35 per cent of nitrogen, and is 
better used in mixture than alone. In nitro-chalk it is mixed 
with very finely divided carbonate of lime. As sold for use on 
the farm, the mixture contains 10 per cent, of nitrogen, of 
which 5 per cent, occurs as nitrate and 5 per cent, as ammonia ; 
there is also present 66 per cent, of chalk. Although primarily 
a nitrogenous manure, the contained chalk, which amounts to 
about 150 lb. per acre when a normal dressing of nitro-chalk is 
given, should have value in preserving the lime suppl;^ of the 
soil, particularly when the land is poor in lime without being 
seriously sour. It is not claimed that the use of nitro-chalk will 
meet the case when soils are in need of considerable amounts 
of lime. One would expect the nitrogen of the new fertilizer 
to have a value similar to that of the more common nitrates 
and ammonium salts, but its exact performance remains to 
be determined by the results of accumulated trials. Nitro- 
chalk is suitable for top-dressing purposes and has the advantage 
that if a really wet spell of weather sets in after application, 
one-half at least of the nitrogen will be retained for the use 
of the plant; on the other hand, should conditions be favourable 
there is a supply of nitrogen immediately available for rapid 
growth. Compared with other nitrogenous fertilizers, 2 cwt. 
of the new substance contain the same amount of nitrogen as 
1 cwt. of sulphate of ammonia, or 1^ cwt. provide the 
same weight of nitrogen as 1 cwt. of nitrate of soda. It could be 
given a trial on sugar beet, mangolds and other root crops this 
spring, particularly on soils on which the chalk is likely to be 
beneficial. 

High-Grade Fertilizers. —^There is a tendency nowadays 
towards more concentrated fertilizer materials and compounds. 
This is so to a noticeable extent in England and to a marked 
degree in the United States and in Germany. The main purpose 
of this is the reduction of handling and bagging costs at the 
factory, transport charges to the consumer, and handling costs 
on the farm. When fertilizers are intended for use in distant 
regions or places difficult of access these considerations become 
increasingly important. The problem is to supply compounds 
containing nitrogen, phosphorus, and potassium in a form 
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available to plants with as little ballast, i.e., material of small or 
no fertilizing value, as possible. At the same time the products 
must be easily stored, handled, and, above all, in good enough 
condition to be evenly applied by a manure drill. It is note¬ 
worthy in this connexion that the exact application of small 
quantities of material per acre is not an easy matter, and, where 
light dressings of plant food are customary, the use of highly 
concentrated fertilizer will require special care in this respect. 

If we confine our attention to water-soluble substances of 
the highest grades in common use at present, such as 16 per 
cent, superphosphate, 60 per cent, muriate of potash and 21 per 
cent, sulphate of ammonia, the mixtures which these materials 
will yield, presuming that no drier were used, would contain 
approximately 24 units of plant food. Thus, two parts super¬ 
phosphate with one part each of the other constituents would 
yield roughly 8 per cent, of soluble phosphoric acid, 5 per cent, 
of nitrogen, and 12 per cent, of potash, making 26 units in all. 
Above this figure it would not be easy to go if a more or less 
conventional balance of the mixture were to be maintained. 
More commonly, insoluble phosphate to the extent of about 
2 per cent, phosphoric acid would be included which would have 
the effect of slight'y depressing the above percentages of 
soluble nutrients. 

Recently more concentrated ingredients have become 
available. Among nitrogenous materials we now have urea with 
46 per cent, of nitrogen, and ammonium nitrate with 35 per 
cent., both from atmospheric sources. Processes for preparing 
phosphoric acid from mineral phosphates without the use 
of sulphuric acid are operating, the final product being 
diammonium phosphate with 64 per cent, of phosphoric acid 
and 21 per cent, of nitrogen. It is also possible to bring the 
potash of potash salts into combination with nitric or phos¬ 
phoric acid, thus obtaining compounds that contain very high 
percentages of plant food. Prom these and other starting 
points, a range of complete fertilizers of high analysis can be 
manufactured. Substances of this kind are coming into use 
on the Continent and in America, and some of them will no 
doubt soon be on trial here. As an example, the composition 
of three grades of nitrophoska, compound fertilizers now being 
manufactured in Germany, may be given :— 
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The grades high in potash are in use in Germany, while the 
third type with a high content of phosphoric acid is exported 
to the United States. Other grades to suit varying conditions 
are being turned out, but all are high in total nutrients. 


PRICES OF ARTIFICIAL MANURES 

Notb. —UnlesB otherwtee stated, prices are for not less than 2-ton lots f.o.r. In towns named, 
and are net cash for prompt delivery. 


Average price per ton during week 
ending April 11 


Description 

Bristol 

1 

Hull 

L’poo] 

London 

Cost per 
unit at 
London 


£ 

8. 

£ 

8. 

£ 

8. 

£ 

8. 

8. 

d. 

Nitrate of soda (N. 15}%) 

11 

17 

11 

16 

10 

17 

10 

17 

14 

0 

lime (N. 13%) . . 

. 






11 

7 

17 

6 

Nitro-chalk (N. 10%) 

7 

0/ 

7 

0/ 

7 

0/ 

7 

0/ 

14 

0 

Coini)ound wliiie nitrates of lime 











and ammoniaB.A.S.F. (N.l5}%) 

11 

19g 

11 

u 

. 



. 

. 

, 

Sulphate of ammonia :— 











Neutral (N. 20-0%) .. 

10 

13* 

10 

13* 

10 

13* 

10 

13* 

10 

4 

Calcium cyanamido (N. 19%) 

9 

Ot 

9 

ot 

9 

ot 

9 

ot 

9 

6 

Kainit (Pot. 14%). 

3 

7 

2 

17 

2 

18 

3 

1 

4 

4 

Potash salts (Pot. 30%) .. 

6 

2 




. 

4 

19 

3 

4 

(Pot. 20%) .. 

3 

17 

3 

6 

3 

10 

3 

10 

3 

6 

Muriate of potash (Pot. 60-63}%) 

9 

10 

9 

0 

9 

9 

10 

0 

3 

9 

Sulphate „ „ (Pot. 48-61}%) 

11 

10 

11 

0 

11 

14 

12 

2 

4 

9 

Basic Slag (T.P 34%) 

3 

6§ 

2 

12§ 

2 

12§ 


. 


. 

„ (T.P. 320/i) .. 

3 

3§ 

2 10§ 

2 10§ 


. 



„ (T.P. 30%) .. 

„ (T.P. 24%) .. 

3 

l§ 

2 

7§ 

2 

7§ 

2 

16e 

1 

io 

2 

7§ 

1 185 

1 195 


, 

, 


Ground rock phosphate (T.P.68%) 











Very fine grade ^ 

2 

16 



. 

. 

2 

lOd 

0 

10 

Fine grado|| 

2 

10 

2 

io 

. 


2 

7d 

0 

10 

Superphosphate (S.P. 36%) 

3 

0 

. 

. 

3 

1 

3 

0 

1 

9 

„ (S.P. 33%) .. 


. 

. 

. 

2 

19 

, 



, 

„ (S.P. 30%) .. 

2* 

15 

2 

12 

2 

16 

2 

15 

1 

10 

Bone meal (N. 3}%, T.P. 46%) .. 

8 

16 

8 

10 

8 

12 

8 

2 



Steamed bone flour (N. }%, 











T.P. 60-66%) 

6 17t 

6 

2t 

6 

5 

5 

16 

• 

• 


Abbreviations: Nitrogen; S.P.»= Soluble Phosphate; T.P.«Total Phosphate: 

Pot.—Potash. 


• Delivered in 6-ton lots at purchaser's nearest railway station. For lots of 4 tons and 
under 0 tons the price is Is. per ton extra, and for lots of 2 tons and under 4 tons 58. per ton 
extra. 


t Delivered (within a limited area) at purchaser's nearest railway station. 
t Delivered in 4-ton lots at purchaser’s nearest railway station. 

§ Prices for 4-ton lots delivered to purchaser’s nearest railway station in neighbourhood 
of town mentioned above. 


U Fineness 80% through standard screen of 14,400 holes to the square inch (120 mesh 
sieve). 

tl Fineness 80% through standard screen of 10^000 holes to the square inch (100 mesh 
sieve). 

d Price for 4-ton lots f.o.r. at Northern London Stations. At O.W.R. and S.E. London 
Stations the cost to purchasers is 2s. 6d. per ton extra, 
e F.o.r. Northern rails; 8s. 6d. per ton extra on Southern rails. 

/ Delivered in 6-ton lots at purchaser's nearest railway station, 
g F.o.r. Gloucester. k F.o.r. Gools. 
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NOTES ON FEEDING STUFFS FOR MAY 

H. E. Woodman, M.A., Ph.D., D.Sc., 

School of Agriculture, Cambridge. 

as an En glish Silage Crop. —Practical interest in this 
subject will probably be confined to farmers in the southerly 
counties of the United Kingdom, since in the northern regions 
there can scarcely be any doubt as to the unsuitability of the 
climate for the successful cultivation of maize. In such parts, 
oats and tares, with or without beans and peas, will continue 
to be the typical silage crops, especially since such mixtures 
have been found to give excellent results in all parts of the 
British Isles, the encouraging experiences of Mr.Cruickshank in 
this comiexion, on clay land as far north as Aberdeenshire, 
being familiar to all who have been concerned in furthering 
the practice of ensilage in this country. 

There can be little doubt, however, that maize is pre¬ 
eminently the best crop for silage in those parts of the world 
which favour its growth. Where climate and soil are suitable, 
it produces a splendid silage crop—heavy, nutritious, easy to 
cut and handle, and giving rise to excellent silage.^ Unfortu¬ 
nately, maize is very sensitive to frost, both in the seedling 
stage and when maturing, so that in this country the growing 
period is short. Nevertheless, in countries where somewhat 
similar conditions prevail, varieties have been bred and selected 
for habits of quick maturity, and such varieties are being 
grown for silage with success. 

In England, isolated farmers in warm localities and on early 
soils have regularly made good silage from maize, but others 
on later soils have succeeded in producing only very sour 
silage, an experience which must be regarded as disappointing 
and unsatisfactory. This misfortune has largely been due to 
the circumstance that our seedsmen have selected, or our 
farmers have demanded, a variety of maize known as American 
Horse Tooth, which is most unsuited for ensilage. It is a very 
tall, showy variety which takes the eye because of its size ; 
but it is slow to start and late to mature, so that it rarely, if 
ever, becomes really ripe enough for silage.^ 

Between the years 1920 and 1925, Mr. A. Amos investigated 
at Cambridge the yielding and maturing qualities of some 
12 varieties of maize commonly grown for silage in Canada 
and elsewhere. It was found that varieties hke Saltzer’s 
North Dakota, Longfellow, Compton’s Early and White Cap 
all displayed muoh earlier maturity than American Horse 




178 


Notes on Feeding Stuffs for May. [May, 


Tooth, and the conclusion was drawn that such varieties would 
be far superior to Horse Tooth for ensilage in this country.^ 
During the season of 1925, however, trials were carried out 
on the University Farm of a variety of maize obtained from 
France, known as Jaune Gros du Doraaine. The results were 
highly promising ; the variety proved not only to be very 
early, but also to be capable of producing a heavy crop. It 
was decided, therefore, to conduct a more extensive trial of 
this crop during the season of 192(5.® 

The crop was grown upon 3 acres of light, thin gravel, 
manured with 12 loads of dung per acre. The seed was 
drilled on May 28, at the rate of 1 bushel per acre, in 19 in. rows. 
Germination was quick, but just before the plants appeared 
above ground, the field was lightly harrowed to kill seedling 
weeds—an operation which was most successful. The crop 
was horse-hoed twice and hand-hoed once. During the latter 
operation, surplus plants were cut out, so as to leave the plants 
roughly 9 in. apart in the row. 

The season of 1926 suited the crop admirably, so that when 
cut for silage on September 27, it was 6-7 ft. high and weighed 
about 17 tons to the acre. Each plant was carrying one or 
two cobs of com, the latter being at the proper stage of 
maturity for ensiling. The maize grains were firm and in the 
“ glazed ” condition, which is considered ideal for silage in 
America. In passing, however, the reader should be reminded 
that the crop would not have matured so satisfactorily had 
the experiment been made during the 1927 season ; but 
maize is by no means the only crop which fails to grow normally 
under such wet and sunless conditions as characterized the 
unfortunate summer of 1927. 

The crop was preserved in a commercial wooden tower silo, 
and the quality of the resulting silage was excellent, an opinion 
which was endorsed by several indcpendeiit observers with 
American experience of maize silage. Its smell and appear¬ 
ance were all that could be desired, there being a complete 
absence of any indications of the presence of undesirable 
constituents like butyric acid. It was eagerly consumed by 
animals on the farm. The composition of the silage, compared 
with the mean composition of 53 samples of American maize 
silage, is shown in Table I. 

Considerable similarity is to be noted between the composi¬ 
tion of the maize silage of the present trial and that of American 
maize silage, the agreement being especially noteworthy in 
respect of moisture and carbohydrate content. On the whole, 
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TABLE I.— Composition op Maize Silage. 


Jaune Oroa American 
Maize Silage, Maize Silage. 


Moisture 


per cent. 
7908 

per cent. 
79-0 

(Jrude protein 


2-32 

1-9 

Crude oil 


M8 

0-6 

(Carbohydrate 


11-29 

11-3 

Oude fibre . . 


4-88 

.5-8 

Ash . . 


1-26 

1-4 

True protein 


109 

— 

“Amides’’ . 


1-23 

— 


however, the English silage displays a composition slightly 
superior to that indicated by the average American data, 
being somewhat richer in crude protein and crude oil, and 


somewhat lower in fibre. 


With the object of instituting a comparison in respect of 
digestibility and nutritive value between maize silage as made 
in America and that resulting from the preservation of the 
Jaune Gros maize grown at Cambridge, a digestion trial was 
carried out with wether sheep, each animal receiving throughout 
the trial a daily ration of 5,000 gm. of the Jaune Gros maize 
silage. The results of the trial are summarized in Table II, 
together with corresponding data for oat and tare silage and 
for green maize. 


TABLE II.— Comparative Summary of Digestion Coefiicients.* 



“ Acid 

“ Oreen 





brown ” 

fruity ” 

Maize 




Oat a?id 

Oat and 

Silage 

Maize 

Oreeu 


Tare 

Tare 

(Present 

Silage 

Maize 


Silage 

Silage 

trial) 

(American) (American) 


per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

Dry matter 

65-3 

64-1 

68-4 

64 

68 

Organic matter 

55-8 

65-9 

70-9 

— 


Oude protein . . 

67*2 

65-1 

()5-4 

63 

66 

Oude oil 

78*9 

73-4 

89-1 

71 

86 

Carbohydrate .. 

52-2 

70-5 

69-9 

66 

71 

Oude fibre 

49-7 

57-1 

70-3 

68 

65 


* The digestion coefficient of a feeding stuff constituent is the number 
of parts of that constituent which are digested and utilized by the 
animal per 100 parts consumed. 


The results shown in Table II constitute a distinct encourage¬ 
ment to farmers in the southerly counties of this country to 
attempt the cultivation of Jaune Gros maize for the purposes 
of ensilage. The maize silage of the present investigation 
displayed a higher digestibility than is indicated by the mean 
results of trials carried out in America, the differences in 
favour of the English sample being pronounced in the case of 
the protein and crude oil constituents. There is, it will be 
noted, very close correspondence between the digestion coefifi- 
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cients of the English maize silage and those obtained in 
American trials on green maize. It would thus appear that 
the preservation of the Jaune Gros maize fodder in the silo had 
not had the effect of depressing digestibility to any marked 
extent. Indeed, the‘coefficient for the fibre in the silage is 
actually higher than that for the fibre in the green crop, although 
this is in agreement with the fact, established in earlier Cam¬ 
bridge investigations, that the digestibility of the fibre in 
a green crop is enhanced as a result of the actions which go 
on during storage in the silo. 

It will further be noted that maize silage is much more 
digestible than ‘‘ acid brown ” oat and tare silage. Even 
‘‘ green fruity ” oat and tare silage, a type highly prized in 
this country on account of its palatability and digestibility, is 
not as digestible as the maize silage, the fibrous constituent 
in the latter material being assimilated by ruminants to a 
much greater extent than is the fibre of the oat and taro silage. 
The results suggest that the maize crop, when cut for silage in 
late September, is not so advanced in lignification as is the 
oat and tare crop when cut for the same purpose in June. 


TABLE ITT.— Stimmauy of DiriESTiuiiE Nutrients in Maize Silage. 



Maize Silage 

Maize Silage 


(79-08 per cent. 

(79-0per cent. 


moisture). 

moisture). 


(Present 

(American 


investigation) 

investigations 


per cent. 

per cent. 

Digestible protein ., 

1-52 

1*01 

Digestible oil 

1-05 

0*43 

Digestible carbohydrate ,. 

11*32 

11.40 

3*94) 

Digestible fibre 

3*43) 

Digestible organic matter.. 

13*89 

12*84 

Starch equivalent per 100 lb. silage 
Starch equivalent per 100 lb. dry 

12*10 

10*80 

matter 

67*90 

61*60 

Nutritive ratio 

9*00 

12*30 


The results recorded in Table III further emphasize the very 
satisfactory nutritive properties of the silage made from the 
Jaune Gros maize crop. In respect of total digestible carbo¬ 
hydrate (carbohydrate and fibre) the English and American 
figures show remarkably close agreement; on the other hand, 
however, the English sample was richer in respect of digestible 
protein and was therefore characterized by a rather narrower 
nutritive ratio. The starch equivalent of 1001b. of the dry 
matter of the silage amounted to 57*9, a value which must 
regarded as high, when it is compared with the corresponding 
figure of 45*6 for “green fruity” oat and tare silage. In 
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conolusion, it need only be added that further feeding trials on 
calves fully confirmed the results of the digestion trial in 
respect of the feeding value of Jaune Gros maize silage. 

REFERENCES. 

1 “ Ensilage/’ Miscellaneous Publications, No. 53. Min. of Agric. 
and Fisheries, 1926. 

* “ Maize Silage, I.” H. E. Woodman and A. Amos. Jour. Agric. 
Sci., XIV, 1924. 

» “Maize Silage, II.*’ H. E. Woodman and A. Amos. Jour. Agric. 
Sci., XVIII, 1928. 


Farm Values, —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
odculations, are as follows ;— 



Starch 

Protein 

Per 


eqmvalent 

equivalent 

ton 


Per cent. 

Per cent. 

£ 

0. 

Barley (Imported) 

71 

6-2 

11 

2 

Maize 

81 

6-8 

10 

14 

Decorticated ground nut cake .. 

73 

410 

12 

2 

„ cotton cake 

71 

340 

11 

5 


(Add lOs. per ton, in each case, for carriage.) 


The cost per unit starch equivalent works out at 2*92 
shillings, and per unit protein equivalent, 0-88 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1927, issue of the Ministry’s 
Journal.) 

Farm Values. 


Cbops 

. 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 

1 

Per cent. 

Per cent. 

£ B. 

Wheat. 

72 

9-6 

10 19 

Oats . 

00 

7-6 

9 2 

Barley 

71 

6-2 

10 13 

Potatoes .. 

18 

0-6 

2 13 

Swedes 

7 

0*7 

1 1 

Mangolds 

7 

0-4 

1 1 

Beans 

66 

1 200 

10 10 

Good meadow hay 

31 

4-6 

4 15 

Good oat straw .. 

17 

0-9 

2 10 

Good clover hay 

32 i 

70 

5 0 

Vetch and oat silage .. 

13 

1*6 

1 19 

Barley straw 

19 

0-7 

2 16 

Wheat straw. 

11 

01 

1 12 

Bean straw . 

19 

1-7 

2 17 
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Monu 

-Cost 0 

f 

Price 


1 




Price 

rial 

food 


per 

Price 

Pro. 

Deboeiption 

Price per or. 

per 

value 

value 

Starcl 

unit 

per lb 

teixi 




ton 

per 

per 

equiv 

stare] 

stare] 

equiv. 






ton 

ton 

per 

equiv 

equiv 



8. d. 

lb. 

£ 

8. 

£ 8. 

£ 8. 

100 lb 

8 

d. 

d. 

% 

Wheat, British. 



10 

12 

0 13 

0 19 

72 

2 

9 

1-47 

9-6 

Barley, British feeding 

— 

— 

10 

0 

0 10 

9 10 

71 

2 

8 

1-43 

6*2 

1 ,, Canadian N 0.3 Western 41 9 

400 

11 

13 

0 10 

11 3 

71 

3 

2 

1-70 

6-2 

„ American 

39 9 


11 

Z* 

0 10 

10 13 

71 

3 

0 

161 

62 

„ Danubian 

39 9 


11 

3* 

0 10 

10 13 

71 

3 

0 

1*61 

6-2 

M Elarachi 

39 (5 


11 

2 

0 10 

10 12 

71 

3 

0 

1*61 

62 

„ Tunisian 

37 6 


10 lot 

0 10 

10 0 

71 

2 

10 

1-62 

6*2 

Oats, English, white .. 

— 

— 

11 

17 

0 11 

11 6 

60 

3 

9 

201 

7-6 

„ „ black and grey 

— 

— 

11 

10 

0 11 

10 19 

60 

3 

8 

1*96 

7.6 

1 „ Canadian No. 2 Western36 9 

320 

12 

17* 

0 11 

12 6 

60 

4 

1 

2-19 

7-6 

„ » „ 3 „ 

.JO 0 


12 

12 

0 11 

12 1 

60 

4 

0 

2-14 

7-6 

„ „ feed .. 

27 9 


9 15S 

0 11 

9 4 

60 

3 

1 

1.65 

7*6 

„ Argentine 

33 0 

„ 

11 

12 

! 0 11 

11 1 

60 

3 

8 

1-96 

7-6 

Maize, Araericnn 

44 0 

480 

10 

•‘§ 

0 11 

9 14 

81 

2 

5 

1-29 

6-8 

,, Argentine 

47 0 

! ,, 

11 

3 

0 11 

10 12 

61 

2 

7 

1-38 

6*8 

Beans, English, winter 

— 

— 

9 17t 

1 6 

8 11 

66 

2 

7 

1-38 

20 

Peas, Enghsh, blue .. 

— 

— 

16 

f‘t 

1 3 

14 17 

69 

i 

3 

2-28 

18 

„ Japanese.. 

— 

— 

24 lOj 

1 3 

23 7 

69 

6 

9 

3*62 

18 

Dari, Persian .. 

Millers’ oGals— 

— 

— 

10 

10 

0 13 

9 17 

74 

2 

8 

1-43 

7-2 

Bran, British. 

„ broad. 

— 

— 

8 

7 

1 3 

7 4 

42 

3 

6 

1*83 

10 

— 

— 

9 

5 

1 3 

8 2 

42 

3 

10 

2-05 

10 

Middlings, fine, imported 

— 

— 

10 

0 

0 18 

9 2 

69 

2 

8 

1-43 

12 

„ coarse, British .. 

— 

— 

8 

12 

0 18 

7 14 

58 

2 

8 

1*43 

11 

Pollards, imported .. 

— 

— 

8 

2 

1 3 

6 19 

60 

2 

4 

1-26 

11 

Meal, barley. 

— 

— 

12 

7 

0 10 

11 17 

71 

3 

4 

1‘78 

6-2 

„ maize. 

— 

— 

11 

10 

0 11 

10 19 

81 

2 

8 

P43 

68 

„ „ S. African 

— 

— 

10 

5 

0 11 

9 14 

81 

2 

5 

L29 

6*8 

„ „ germ 

— 

— 

10 

15 

0 16 

9 19 

85 

2 

4 

125 

10 

„ „ gluten feed 

„ locust bean 

— 

— 

11 

10* 

1 1 

10 9 

76 

2 

9 

1-47 

10 

— 

— 

9 

0 

0 8 

8 12 

71 

2 

5 

1*29 

3-6 

„ bean . 

— 

— 

12 

17 

1 6 

11 11 

66 

3 

6 

1-87 

20 

fish . 

— 

— 

21 

10 

3 10 

18 0 

53 

6 

10 

3-66 

48 

Maize, cooked flaked .. 
Linseed— 

— 

— 

13 

0 

0 11 

12 9 

85 

2 

11 

1-66 

8-6 

„ cake, English 12% oil 

— 

— 

13 

2 

1 11 

11 11 

74 

3 

1 

1-65 

25 

»» »l M 10% >1 

— 

— 

12 

12 

1 11 

11 1 

74 

3 

0 

161 

25 

»» »» M 9%»» 

— 

— 

12 

7 

1 11 

10 16 

74 

2 

11 

1-56 

25 

Soya bean „ 6% „ 

Cottonseed cake English- 

— 

— 

11 

0 

2 4 

8 16 

09 

2 

7 

1*38 

36 

Egyptian 6i% „ 

— 

— 

8 

7 

1 10 

6 17 

42 

3 

3 

1-74 

17 

„ „Egyptian,6i% „ 

Decorticated cottonseed meal. 

— 

— 

8 

2 

1 10 

6 12 

42 

3 

2 

1-70 

17 

— 

— 

12 

10 § 

2 5 

10 5 

74 

2 

9 

1-47 

35 

8%oil 











Coconut cake, 6% oil.. 

— 

— j 

11 

5 

1 6 

9 19 

79 

2 

6 

1-34 

16 

Decorticated ground-nut cake. 

— 

— 1 

12 

2t 

2 6 

9 17 

73 

2 

8 

1-43 

41 

7% oil 










Palm kernel cake, 6% oil 

— 

— 

8 178 

0 19 

7 18 

75 

2 

1 

M2 

17 

M » » meal, 6% oil 

— 

— ] 

10 

16t 

0 19 

9 16 

75 

2 

7 

1-38 

17 

1 „ „ meal 2%„ 

— 

— 

9 


1 0 

8 5 

71 

2 

4 

1*25 

17 

Feeding treacle 

— 

— 

6 

5 

0 9 

6 16 

51 

2 

3 

1-20 

2-7 

Brewers’ grains. Dried ale 

— 

— 

9 

0 

1 0 

8 0 

49 

3 

3 

1-74 

13 

tt u II porter .. 

Malt culms . 

— 

— 

8 10 

1 0 

7 10 

49 

3 

1 

L65 

13 

— 1 

— 

8 m 

1 9 

7 6 

43 

3 

4 

1-78 

16 



M Jri 008t per umt or narch eauivalent 

18 Z 8 « od* Dlviuijiff toll agaiji by 22*4t the number of pounds of starch eoulvalfint In i nnit fhn nar ih # 4 # afBp/*fi 
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MISCELLANEOUS NOTES 

The following description of the 
Trials of Potatoes variety “ Clovullin ” should bo substi- 
for Immunit y from tuted for that which appeared in the 
WaitDisease^ 1927 issue of this Journal for March, 1928, 


Clovullin. ” 

Sprout 

Tuber 

Haulm and 
Foliage. 


Flowers 


page 1166. 

Pink. 

Oval, frequently tapering towards the heel ; 
skin white : flesh lemon ; eyes shallow. 

Open, spreading, only moderately vigorous ; 
leaflets dark grey-green, soft appear¬ 
ance, dull, rather broad and short, 
drooping; stems numerous, pink 
colouration at the base only; wings 
straight. 

None observed. 


Agricultural produce during March was 45 per cent, 
dearer than in the base years 1911-13, the index number 
showing a rise of two points on the month. 
The Agricultural Prices of fat cattle and sheep showed 
Index Number further substantial advances, and oats, 
potatoes, and wool were dearer than 

in February. 

In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
J923 

Percontage increase compared with tlio 
average of the corresponding month in 
1911-13 


Month 


1923 

1924 

1925 

1926 

1927 

1928 

January 


67 

60 

71 

58 

49 

45 

February 


63 

61 

69 

53 

45 

43 

March 


59 

57 

66 

49 

43 

45 

April .. 


54 

53 

59 

52 

43 

- 

May 


54 

57 

57 

50 

42 

- 

June .. 


49 

56 

53 

48 

41 


July . . 


50 

53 

49 

48 

42 

— 

August.. 


52 

57 

54 

49 

42 


September 


52 

61 

55 

55 

43 

— 

October 


50 

66 

53 

48 

40 

- ' 

November 


51 

66 

54 

48 

37 

— 

December 


55 

65 

54 

46 

38 



Orain .—Wheat at an average of 9s. 8d. per cwt. and barley 
at 10s. 9d. showed very little alteration from the values ruling 
in February, but oats at 10s. 7d. were 6d. per cwt. dearer, thus 
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continuing the advance in price which has been noticeable 
since about the end of December last. Oats are now 49 per cent, 
dearer than pre-war, as compared with 30 and 36 per cent, for 
wheat and barley resj)ectively, wht^reas a year ago wheat 
averaged 57 per cent., barley 38 per cent., and oats only 14 per 
cent, above the level of 1911-13. 

Lwe Stock .—Most descriptions of fat stock and store stock 
showed the customary rise in price which occurs about this 
season of the year, but in several instances, e.g.y fat cattle 
and sheep, the rise was greater than usual. Fat cattle averaged 
about 3s. per live cwt. more during March, and at 38 per cent, 
above pre-war the index number was six points higher on the 
month : fat sheep were dearer by |d. i)er lb., estimated 
dressed carcass weight, and the index number was five points 
higher at 61 per cent, above the base years. Bacon-pigs and 
pork pigs were slightly dearer at 40 and 45 per cent, above 
pre-war, against 38 and 42 per cent, respectively in February. 
Prices for dairy cattle in March were a little lower than in the 
previous month, but as the fall was not so great as in the 
corresponding period of 1911-13 the index number rose by 
two points to 31 per cent, above the base years. In the case of 
store cattle and pigs, however, the increase in price during 
March was not so great as in the base period, and the index 
numbers show a corresponding decline, the former being two 
points lower at 23 per cent, and the latter six points lower at 
35 per cent, above pre-war. Store sheep were throe points 
higher on the month at 47 per cent, above pre-war. 

Dairy and Poultry Produce .—^Milk prices in the Manchester 
area were reduced during March, and the index number for this 
commodity fell by 10 points to 56 per cent, above the base 
years 1911-13, while the slight fall in butter prices was in¬ 
sufficient to cause any alteration from the level of 47 per cent, 
recorded in February. Cheese, however, was appreciably 
dearer, and the index number six points higher at 65 per cent, 
above pre-war, as compared with 36 per cent, a year ago. The 
seasonal decline in egg prices was very marked during the 
month, a reduction of 5jd. per dozen being recorded, and at 26 
per cent, above 1911-13 the index number was 13 points lower 
than in March, 1927. Poultry prices were a little higher on the 
month at an average of 40 per cent, dearer than pre-war. 

Other Commodities .—^Potatoes advanced in price during the 
month under review and at 82 per cent, above 1911-13 the index 
number was 11 points higher than in February, but three points 
lower than in March last year, A slight fall in hay prices waa 




1928.] 


Misoxllaitbous Notbs. 


186 


recorded, but there was a reduction also in the base'years, and 
the index figure remained unaltered at 12 per cent, above pre¬ 
war. Vegetables were very dear in March, the increase over 
1911-13 being about 150 per cent, as compared with just over 
100 per cent, in the previous month. Wool prices continued the 
rises shown in recent months, and the index number was eight 
points higher at 70 per cent, above pre-war, or 37 points 
higher than in March, 1927. 

Index numbers of different commodities during recent 
months and in March, 1926 and 1927, are shown below:— 

Percentage Increase as compared \nth the Average 
Prices ruling in the corresponding months of 
1611-13 


Commodity 

1926 

1927 

1928 


Mar. 

Dec. 

Jan. 

Feb. 

Mar. 

Wheat 


66 

67 

34 

84 

29 


Barley 


14 

38 

35 


34 

36 

Oats 


25 

14 

31 

89 

42 

49 

Fat cattle .. 


43 

26 

16 

28 

32 

38 

Fat sheep .. 


62 

46 

44 

63 

66 

61 

Bacon pigs 


86 

63 


34 

38 


Pork pigs.. 


89 

76 

33 

44 

42 

46 

Dairy cows 

.. 

87 

26 

28 

26 

29 

31 

Store cattle 


31 

27 

13 

24 

25 

23 

Store sheep 


61 

41 

36 

42 

44 

47 

Store pigs .. 


116 

116 

41 

47 

41 

36 

Eggs 


41 

39 

41 

77 

33 

26 

Poultry 


60 

34 

37 

38 

39 


Millr 


72 

66 

66 

66 

66 

66 

Butter 


46 


47 

47 

47 

47 

Cheese 


77 

36 

65 

61 

69 

66 

Potatoes .. 


31 

86 

76 

74 

71 

82 

Hay 


6 

— 


18 

12 

12 

Wool 


39 

33 


68 

62 1 



A OOBDIAL invitation is again extended to Farmers’ and 
Farm Workers’ Associations and dubs. Chambers of 
Agriculture and Horticulture, Students’ 
DemonstzatioiU Societies and other bodies interested in 
to Ftttmen at agriculture or market gardening to inspect 
Botbamsted and the Bothamsted and Woburn Experi- 
Wobom mental Plots during the coming summer. 

Mr. H. V. Gamer, M.A. (Camb.), and 
Capt. E. H. GregOTy will be available to demonstrate the 
Plots at any time, and aU who come can be certain that under 
their guidance a visit wiU prove both useful and interesting. 

N 
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At Bothamsted the soil is heavy. The experiments deal 
with the manuring of arable crojw, especially sugar beet, 
potatoes, mangolds, barley, oats, wheat; manuring of meadow 
hay; effect of modem slags and mineral phosphates on 
grazing land and hay land ; inoculation of lucerne; crop 
diseases and pests; new experiments are in progress on the 
laying down of land to grass ; demonstrations of modem 
implements, tractors and good types of tillages. 

At Woburn the soil is light. The experiments there are 
concerned more particularly with the manuring of potatoes, 
sugar beet, wheat, malting barley, and the use of green 
manures. At any convenient time between May and October 30 
there is sufficient to occupy a full day, and there is provision 
for assuring that the time shall not be lost, even if the weather 
turns out too bad to allow of close investigation of the* fields. 
It is not possible to see both Bothamsted and Woburn in one 
day. 

The Director, Sir John Bussell, will be happy to arrange full 
details with organizations of farmers, farm workers and others 
wishing to accept this invitation ; small groups of farmers 
are specially welcomed. If possible, arrangements should be 
made beforehand; but it is recognized that farmers’ move¬ 
ments must often depend on the weather, and no farmer need 
stay away because he has been imable to write fixing a date. 

All communications and requests to visit the Stations should 
be addressed to the Secretary, Bothamsted Experimental 
Station, Harpenden. It would be a convenience if ample 
notice could be given so as to avoid the possibility of dates 
claahing. 


Aooobdinq to returns rendered to the Ministry by the 
beet sugar factories operating in Great Britain, the total 
quantity of home-grown beet sugar 
Ftodaction of manufactured during March, 1928, to- 
Home-Grown gether with the quantity produced during 
Beet Sugar the corresponding month in 1927, was ;— 

Cwt. 

March, 1928 .. 109 

March, 1927 . Nil 

The total quantities of sugar produced during the two 
manufacturing campaigns to the end of March were :— 

Cwt. 

1927-8 . 3,804,863 

1926-7 . 3,069,767 
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Farm Workers' Minimum Wages. —meeting of the Agricultural 
Wages Board was held on April 17, at 7 Whitehall Place, S.W. 1, the 
Chairman, Viscount UUswater, G.C.B., presiding. 

The Board considered notifications from Agricultural Wages 
Committees of decisions fixing minimum and overtime rates of wages, 
and proceeded to make the following Orders carrying into effect the 
Committees’ decisions :— 

Herefordshire .—An Order to come into operation on May 1 and to 
continue in force until April 30, 1929, fixing minimum and over¬ 
time rates of wages for male and female workers. The minimum 
rates in the case of male workers of 21 years of age and over are: 
for bailiffs, waggoners, stockmen and shepherds, 36s. per week 
for all time necessarily spent on the immediate care of animals 
not exceeding 60 hours, and for other male workers 31s. per week 
of 54 hours in summer (instead of 53 hours as at present), and 
48 hours in winter, the overtime rates in the case of all classes 
of male workers being 9d. per hour. The minimum rate for female 
w-orkers of 18 years of age and over is 4Jd. per hour, with overtime 
at 6d. per hour. 

Lancashire .—An Order to come into operation on May 1 and to con¬ 
tinue in force until April 30, 1929, fixing minimum and overtime 
rates of wages for male workers, and minimmn rates of wages 
for female workers. The minimum rates in the case of male 
workers of 21 years of age and over remain as at present, viz. : 
In the Southern area, for stockmen and teamsmen, 37s. per week 
of 52J hours, and for other male workers, 33s. 6d. per week of 
50 hours ; in the Eastern area for all classes of male workers, 
42s. per week of 60 hours; and in the Northern area for stock- 
men and teamsmen, 40s. per week of 60 hours, and for other male 
workers, 37s. 6d. per week of 60 hours. The overtime rate in 
the case of male workers of 21 years of age and over throughout 
the county is lOd. per hour (instead of lid. per hour as at 
present). In the case of female workers of 18 years of age and 
over the minimum rate remains at 6d. per hour for all time 
worked. 

Suffolk .—An Order to come into operation on April 23 and to 
continue in force until further notice, making various amend¬ 
ments in regard to the application of the existing minimum 
rates, including a definition of the term horseman, and provisos 
with regard to cases where a worker, through his own default, 
fails to complete the number of hours in respect of which the 
weekly minimum wage is payable and in regard to time lost on 
account of wet weather. The minimum rate in the case of male 
workers of 21 years of age and over remains at 30s. per week 
of 50 hours in summer and 48 hours in winter, except in the case 
of horsemen, cowmen and shepherds, where the rate is applicable 
to all employment other than employment up to 10 hours per 
week on duties in connexion with the immediate care of animals 
with, in addition, an inclusive sum of 6s. in respect of employ¬ 
ment up to 10 hours per week on such duties. The overtime 
rate for all classes of male workers of 21 years of age and over 
is 9d. per hour. 

Anglesey and Caernarvon .—^An Order to come into operation on 
May 13 and to continue in force until further notice, varying the 
minimum and overtime rates of wages for male workers, and 

N 
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minimum rates of wages for female workers. The minimum 
rates in the case of male workers of 21 years of age and over 
are; for horsemen, cowmen, shepherds or hwsmyn (bmliffo), 
35s. per week of 60 hours (instead of 58 hours as at present), 
and for other male workers 318. per week of 50 hours, overtime 
being payable in each case at 9d. per hour. The minimum rate 
for female workers of 18 years of age and over is 6d. per hour 
for all time worked. 

Merioneth and Montgomery,—An Order to come into operation 
on May 2 and to continue in force until May 1, 1929, fixing 
minimum and overtime rates of wages for male workers, and 
minimum rates of wages for female workers. The minimum 
rates in the case of male workers of 21 years of age and over are; 
for stockmen, teamsters, carters and shepherds, 33s. per week 
of 60 hours (instead of 348. 6d. as at present), and for other male 
workers 308. per week of 64 hours (instead of 31s. 6d. as at 
present). Overtime is payable in the case of all classes of male 
workers of 21 years of age and over at 9d. per hour. In the case 
of female workers of 18 years of age and over the minimum rate 
is 6d. per hour for all time worked. 

Hadnor and Brecon .—An Order continuing as from May 1 until 
April 30, 1929, the minimum and overtime rates of wages at 
present in force for male and female workers. The minimum 
rate in the case of male workers of 21 years of age and over is 
31s. per week of 64 hours in summer and 48 hours in winter, 
with overtime at 9d. per hour. In the case of female workers of 
18 years of age and over the minimum rat© is 6d, per hour with 
overtime at OJd. per hour on weekdays and TJd. per hour on 
Sundays. 

Copies of the Ordei’s in full may be obtained on application to the 
hecretary of the Agricultural Wages Board. 


Enforcement of Minimum Rates of Wages.- During the month 
ending April 16, legal proceedings were instituted against eight 
employejs for failure to pay minimum and overtime rates of wages 
fixed by the Orders of the Agricultural Wages Ik)ard. Particulars 
of the cases are as follows ;— 










Arreai-s 

No. of 

(.\>unty 

Court 

Fines 


Costs 


of 


workers 









wages 

con¬ 



£ 

8 . 

d. 

£ 

8 . 

d. 

£ 

s. 

d. 

cerned 

1 )ov'on 

. S. Mol ton 

.. 0 

10 

0 

3 

10 

6 

10 

0 

1 

2 

Hereford , 

. Hereford 

.. 3 

0 

0 

2 

12 

0 

3 

12 

3 

2 


. Bromyard 

. . 4 

10 

0 

8 

9 

2 

14 

0 

0 

2 

Salop 

. Worn 

.. 3 

0 

0 


— 


20 

0 

0 

1 

»> • 

. Shifnal 


Ik 



— 


41 

14 

3 

3 


. Clun.. 


— 


0 

8 

6 

6 

6 

6 

1 

Suri'oy 

. Kingston 

..15 

0 

0 

1 

2 

6 

31 

7 

0 

3 

Flint 

. Coerwys 

.. 2 

0 

0 

1 

3 

6 

7 

5 

3 

1 



£28 

0 

0 

£17 

6 

2 

£134 

5 

4 

15 


* No conviction recorded. 
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Foot-and-Mouth Disease. —Since the report in last month's (April) 
issue of this Journai^, 6 outbreaks of foot-and-mouth disease have 
been confirmed in Great Britain. These outbreaks were in the follow¬ 
ing counties : Yorks (West Riding), 3 ; Cheshire, 1; Cornwall, 1; and 
Nottingham 1. The outbreaks in Yorkshire and Cheshire were in 
already existing “ infected ” areas, but those in Cornwall and Notting¬ 
ham were in hitherto “ clean ” areas. 

The number of outbreaks confirmed since January 1 last is 91, 
involving 13 counties, and the slaughter of 2,599 cattle, 3,478 sheep, 
1,522 pigs and 5 j;oats. 


APPOINTMENTS 

The Ministry feels that it may be of considerable assistance 
to farmers and others to know to whom they may apply in 
their own county for guidance on the various tech^cal 
matters connected with their work on which they may be 
glad of advice. It is accordingly proposed to publish in this 
Journal a list of the principal officers of the county agri¬ 
cultural education staffs, and farm institutes ; also agricultural 
colleges and university agricultural departments; and a 
list of the principal workers at research institutes, etc. 
Thereafter, changes in these staffs will be notified from time 
to time as they occur; and various other appointments of 
interest to farmers may be similarly recorded. 

A list of the staffs employed by certain English county 
authorities was given in last month’s (April) issue; the 
remainder of the English county staffs and those in Wales 
are given below. 

Principal Members of Teaching Staffs Employed by County 
Agricultural Education Authorities in England and Wales, 


ENGLAND {condvded) 

Northamptonshire 


W. A. Stewart, M.A., B.St*. 


Principal of Coimty Farm Institute 
and County Agricultural 
Organizer 

Warden and Assistant Agricultural 
Organizer 

Horticultural Superintendent 

Assistant Horticultural Superin¬ 
tendent . . 

Instructress in Dairying and 
Poultry-keeping 


W. R. Seward, N.D.A. 

C. F. Lawrence, F.R.H.S.* 

H. J. Wyles* 

Miss J. W. Strang, N.D.D., 
C.D.D. 

R. A. Jeffery, N.D.A., N.D.D. 


Assistant Instructor 

♦Wholly employed by the County Coimcil but only partially on 
agricultural education work. 

n2 
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Northumberland 

Agricultural Organizer .. ., W. S. CHAXiMEBS^ B.Sc., B.Coin, 

Instructor in Horticulture .. C. W. Mayhew* 

Instructress in Dairying and 

Poultry-keeping .. ., Miss A. Bbbthbbton, N.D.D. 

Nottinghamshire 

Agricultural O^anizer .. .. R. N. Dowling, N.D.A., 

Assistant Agricultural Organizer N. Howabd, B.A. 

Instructor for Smallholders .. C. H. Mabb 

Horticultural Organizer .. .. C. Taborn, F.R.H.S., F.L.S. 

Assistant Instructors in Horti- (H. J. Manser 
culture .. .. .. .. t A. Smith* 

Instructress in Dairying .. .. Miss H. S. Wood, N.D.D. 

Instructor in Small Livestock .. H. D. Day 
I nstructor in Manual Processes .. J. S. Fbathebsxone 


Oxfordshire 

Agricultural Organizer .. .. G. R. Bland, N.D.A., N.D.D. 

Instructor in Horticulture .. S. Heaton, F.R.H.S.* 

Instructresses in Dairying and (Miss K. Boyes, N.D.D., B.D.F.D. 
Poultry-keeping .. .. (Miss V. C. Stamper, N.D.D. 

Instructor in Farriery and Welding J. Wilson 


Agricultural Organizer 
Ii^tructress in Dairying 
Poultry-keeping 


Agricultural Organizer 
Horticultural Adviser 
Instructress in Horticulture 
Instructress in Dairying .. 
Instructor in Poultry-keeping 
Instructor in P’arricry 


Rutland 

.. I. P. MaoEwan, B.Sc.* 

and 

.. Miss E. Webb, N.D.D. 

Salop 

.. E. Dbucb, F.C.S., P.A.S.I. 

.. G. T. Malthouse* 

.. Miss M. Heron, N.D.H. 

.. Miss E. M. Dawson, N.D.D. 
,. O. Crowther 
.. C. Richardson, F.AV.C.F. 


Somerset 


Agricultural Organizer and 
Principal of Somerset Farm 
Institute .. 

Vice-Principal 

Assistant Agricultural Organizer 

Horticultural Superintendent 

Instructor in Horticulture 

Assistant Instructor in Horti- 
cultuio 

Instructor in Gardening and Hcatl 
Gardener 

County Superintendent of Dairy¬ 

ing . 

Head Instructress in Dairying .. 

Instructresses in Dairying 


W. D. Hay, B.Sc. 

C. F. PoiiTBOiTS, N.D.A., N.D.D., 
B.D.F.D. 

J. W. Dallas, M.Sc. 

A. D. Turner, N.D.H. 

J. Glavin, F.R.H.S. 

J. E. Forsbaw 

K. V. Cramp 

Miss M. C, Taylor, N.D.D. 

Miss E. M. Monde, N.D.D., C.D.D, 
Miss O. E. Masters, N.D.D. 

Miss M. Brittain, N.D.D. 

Miss L. C. Furnell, N.D.D., 

, B.D,F.D. 
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Chief Instructor in Poultry-keeping B. C. Bbbwbii 
Instruotresa in Poultry-keeping •. Miss N. Collxeb, N.D.P. 


Agricultural Organizer and Prin¬ 
cipal of County Farm Institute 
Instructor in Agriculture .. 
Horticultural Superintendent 
Instructor in Horticulture 
Instructor in Bee-keeping 
Instructor in Dairying 
Instructress in Dairying .. 
Instructor in Poultry-keeping .. 
Assistant to Instructor in Poultry- 
keeping .. 

Instructor in Farriery 

Instructor in Woodwork .. 


H. B. Tilley, B.Sc. 

J. Stoney, F.R.H.S. 

C. D. Dempster* 

J. Price, F.E.S. 

E. Knowles, N.D.A., N.D.D. 
Miss E. Noble, N.D.D. 

A. Thompson. 

T. B. Woodcock 
J. D. G. Harris, A.F.C.L., R.S.S., 
M.W.I.E. 

J. Crutohiey* 


Staffordshire 

J. C. Rxjshton, F.H.A.S, 


Suffolk, East 

Agricultural Organizer .. .. A. W. Oldershaw, B.Sc. 

Instructress in Dairying and Poul¬ 
try-keeping .. .. .. Miss C. E. Sfsaeman, N.D.D. 


Suffolk, West 

Instructor in Horticulture and Bee¬ 
keeping .. .. .. .. E. G. Creek* 


Surrey 


Agricultui’al Organizer 
Assistant Instructor in Agriculture 
Superintendent of Horticulture .. 

Instructors in Horticulture 

Instructress in Small Livestock .. 


J. H. Mattinson, B.Sc. 

G. T. Morgan, N.D.A., N.D.D. 

A. E. Burgess, M.B.E., F.R.H.S.* 
! C. H. Middleton, F.R.H.S.* 

(C. H. Walkden* 

Miss E. E. Kidd 


Sussex, East 

Agricultural Organizer and Prin¬ 
cipal of Agricultural Institute.. R. H. B. Jesse, B.Sc., N.D.A.* 
Lecturer in Agricultural Chemistry R. C. Saxby 
L ecturer in Agriculture .. .. B. J. Fricker, N.D.A., N.D.D. 

Horticultural Superintendent .. (L C. Johnson 

Instructor in Poultry-keeping .. S. C. Sharpe 

j Miss J. MacGillivray, N.D.D. 

Instructresses in Dairying .. Miss M. A. Hunt, B.D.F.D.* 

vMiss M, Martin* 

Instructor in Farriery .. .. A. Kember, A.F.C.L., R.S.S. 

F.W.C.F. 

Instructor in Hedging and 
Thatching .H. E. Candy 

Sussex, West 

Agricultural Orgcuiizer .. •. W. Lawson, M.B.E., N.D.A., 

N.D.D.* 

Horticultural Superintendent .. F. W. Costin, N.D.H., F.R.H.S. 
Instructor in Poultry-keeping .. F. A. Kent, N.D.P. 

Instructor in Dairying .. .. J. C. W. Simms, B.Sc., N.D.D. 

Instructor in Farriery .. .. G, Kember, A.F.C.L., R.S.S. 
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Warwickshire 

Agricultural Organizer .. W. Ibons, M.A., B.So. 

Assistant Agricultural Organizer.. T. C. Goddabd, B.Sc., N.D.D. 
Horticultural Adviser .. .. H. Dtinkin, N.D.H.* 

Assistant Horticultural Adviser.. C. R. S. Ghbooby, N.D.H.* 
Instructor in Poultry-keeping .. A. F. Tomby 

Westmorland 

{See Ciunberland.) 

Wiltshire 

Agricultural Organizer . . .. W. T. Pbicb, M.O., P.A.S.I., 

N.D.A.. N.D.D. 

W. Tobulinson, N.D.A., 
Instructors in Agriculture .. -j N.D.D. 

VR. WiaHTMAN, B.Sc. 
Horticultural Superintendent .. W. C. Crisp, N.D.H. 

Instructor in Poultry-keeping .. A. B. Holman 
I nstructress in Dairying .. .. Mrs. A. C. Bull* * 

Worcester 

Agricultural Organizer .. .. R. C. Gaut, M.Sc., N.D.A. 

Instructor in Horticulture .. H. Patience 
I nstructress in Dairying .. .. Miss E. M. Pritohakd, N.D.D. 

Instructor in Poultry-keeping .. B. Wilcock, N.D.P. 

Yorkshire 

(University of LeeJs, Agricultural Department.) 

Professor of Agriculture .. .. R. S. Seton, B.Sc. 

Professor of Agricultural Chemistry N. M. Comber, D.Sc., A.R.C.S., 

F.I.C. 

Lecturer in Agriculture .. .. G. C. A. Robertson, M.C., M.A., 

B.Sc. 


Assistant Lecturers in Agriculture ^ ^icoS* B ^ * N.D.A, 



fj , Robb, B.Sc. 




J. Strachan, 

M.A., 

B.Sc., 


N.D.A. 




H. Thompson, 

B.Sc. 


District Lecturers in Agriculture. . ^ 

D. H. Findlay 

, B.Sc., 

N.D.A., 

N.D.D. 




W. D. D. Jabdine, 

B.Sc., 


N.D.A., NJ). 

D. 



.W. S. Gibson, B.Sc. 


Lecturer in^^Dairy Husbandry 

J. McGregor, 

B.Sc.. 

N.D.A. 


N.D.D. 



Assistant Lecturer in Dairy 

A. McVicar, 

B.Sc., 

N.D.A. 


Husbandry .. .. .. N.D.D. 

Assistant Lecturers in Agricultural / G. Milne, M.Sc., A.I.C. 

Chemistry .. .. .. (J, S. Wilcox, B.Sc., A.I.C. 

Assistant Lecturer and Advisory 

Chemist .. .. .. .. H. T. Jones, M.Sc. 

Lecturer in Agricultural Economics A. G. Ruston, B.A., D.Sc. 
Assistant Lecturer in Agricultural 

Economics .. .. .. C. V. Daws, M.Com. 

Assistant Science Tutor .. .. H. Preston, B.Sc. 

Lecturer in Agricultural Botany 
and Advisory Mycologist .. W. A. Millard, B.Sc. 
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Aasistaiit Lecturers in Agricultural J B.Sc. 

.ic. H. Chalmbbs, B.Sc., N.D.A. 

Demonstrators in Agricultural fW. A. Jacqttes, B.Sc. 

Botany .. .. .. .. ID. Green, M.Sc. 

Lecturer in Agricultural Zoology 

and Advisory Entomolo^st .. T. H. Taylor, M.A. 

Assistant Lecturer in Agricultural 

Zoology .. .. .. .. L. R. Johnson, B.Sc. 

Lecturer in Veterinary Hygiene.. H. G. Bowes, F.R.C.V.S. 

Assistant Lecturer in Poultry¬ 
keeping .. .. .. .. C. W. Goode, N.D.A., N.D.D. 

Lecturer and Organizer in Horti¬ 
culture .. .. .. .. A. S. Galt 

( J. W. Eves 

Instructors in Horticiilture .. ] W. Lodge 

i G. H. Nash, N.D.H. 

Instructor in Bee-keeping .. W. Habolton 

Instructress in Dairying .. .. Miss B. L. S. Pbowse, N.D.D., 

B.D.F.D. 

Assistant Instructress in Dairying Miss H. Crawford, N.D.D. 

Warden at the Askham Bryan 
Farms .. .. .. .. G. G. Macdonald, B.Sc. 

WALES AND MONMOUTHSHIRE 
Anglesey 

Agricultural Organizer .. .. Griffith Jones, B.Sc., N.D.D. 

Instructor in Horticulture .. W. G. Williams 

Instructress in Dairying and 
Poidtry-keeping .. .. Miss Jennie Jones, N.D.D. 

Breconshire and Radnorshire (Joint Staff) 

Agricultural Organizer .. .. David Thomas 

Instructor in Horticulture and Bee¬ 
keeping .. .. .. .. J. G. Watson, F.R.H.S. 

Instructress in Dairying and 

Poultry-keeping .. .. Miss E. Jones, N.D.D. 

Caernarvonshire 

Principal of Farm School and 

Agricultural Organizer .. .. Isaac Jones, N.D.A., N.D.D. 

Assistant Organizer and Lecturer 

in Agriculture. Edwin Jones, B.Sc. 

Instructor in Horticulture .. J. Roberts 

Instructress in Dairying .. .. Miss M. Roberts, N.D.D. 

Instructor in Poultry-keeping and 

Bee-keeping .J. Rowlands, B.B.K.A. 

Cardiganshire 

Agricultvual Organizer .. .. D. J. Morgan, B.Sc. 

L^tructor in Horticulture .. W. Lewis, F.R.H.S. 

Instructress in Dairying and 

Poultry-keeping .. .. Miss R. M. Evans, N.D.D. 

Carmarthenshire 

Principal of Farm Institute and 
Agricultural Organizer .. .. J. L. Lloyd, M.Sc. 

Vice-Principal .. .. .. A. D. Thomas, B.Sc. 
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Instructor in Horticulture .. W. Hoadley 
I nstructress in Dair3dng . • .. Miss R. Williams, N.D.D. 

Instructor in Poultry-keeping .. H. £. Bbbbn-Tdbnbb 

Denbighshire 

Principal] of Farm Institute and 
Agricultural Organizer .. .. Isaac Jones, B.Sc. 

Instructor in General Science .. J. H. Humphreys, M.Sc. 
Instructor in Horticulture .. Chas. Roberts 
I nstructress in Dairying .. .. Miss M. A. Inolis, N.D.D. 

Assistant Instructress in Dairying Miss A. Davies, N.D.D. 
Instructor in Poultry-keeping .. O. R. Stevenson, N.D.P. 

Flintshire 

Agricultural Organizer .. .. W. E. Lloyd, M.Sc. 

Horticultiual Superintendent .. H. L. Jones, N.D.H. 

Instructress in Dairying .. .. Mias R. A. Davies, N.D.D. 

Instructress in Poultry-keeping .. Miss V. D. Harrison, N.D.D. 

Glamorganshire 

Agricultural Organizer .. .. J. D. Davidson, A.R.C.Sc.I., 

N.D.A., N.D.D. 

Instructor in Agriculture .. .. J. Davies, B.Sc. 

Horticultural Superintendent .. Geo. H. Copley, N.D.H. 
Horticultural Instructor .. .. E. W. Withers 

Instructor in Dairy and Poultry 
Husbandry .. .. .. H. Wionall, N.D.A., N.D.D. 

Instructresses in Dairying and /Miss A. Pritchard, N.D.D. 

Poultry-keeping .. .. [Miss K. Edwards, N.D.D. 

Instructress in Dairying .. .. Miss M. Bowen 

Merionethshire 

Agricultural Organizer .. .. Moses Griffith, M.Sc. 

Instructor in Agriculture and Rural 

Science.G, Evans, B.Sc.* 

Instructor in Horticultui’e .. C. H. Jones, F.R.H.S., N.D.H. 

Instructress in Dairying and 

Poultry-keeping .. .. Miss M. Davies, N.D.D. 

Monmouthshire 

Principal of Farm Institute and 
Agricultural Organizer .. .. G. H. Purvis, F.C.S. 

Assistant Lecturer in Agriculture E. David, B.Sc. 

Instructor in Poultry-keeping .. K. Wilson 

Instructress in Daiiying .. .. Miss M. Trippe, N.D.D. 

Assistant Instructress in Dairying Miss A. Hall, N.D.D. 

Instructor in Horticulture .. W. H. C. Bbva^t, F.R.H.S. 

Montgomeryshire 

Agricultural Organizer .. .. J. L. John, B.Sc. 

Ii^tructresa in Dairying and 

Poultry*keeping .. .. Miss M. J. Williams, N.D.D. 

Pembrokeshire 

Agiicultural Organizer .. ., W. E. D. Jones, M.A., Dip. Agric. 

Horticultural I^tructor .. •. H, W. Evans 

Instructress in Dairying .. .. Miss A. S. Price, N.D.D. 

Instructress in Poultry-keeping .. Miss M. P. Bally, N.D.P 
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NOTICES OF BOOKS 

British Farmers in Denmark. By J. R. Bond. Reprinted from the 
Daily Telegraph, (London: Ernest Benn, Ltd. 1928. Price 
Is. 6d.) 

This book is a survey of Danish systems and methods, examined from 
a British “ angle.” Comparisons and contrasts are made with British 
conditions, and concrete suggestions are offered regarding practices 
which might usefully be adapted in this coimtry. The evidence of 
higher milk yields and heavier com crops, of the advanced state of live 
stock improvement schemes, and of co-operation, attributed largely to 
“ education and research,” is possibly somewhat discounted when we 
road that “ the Danish farmer is not enjoying at the moment any 
outstanding measure of prosperity.” The most important factor 
appears to be an external one : Currency, which is outside the control 
of the most scientific and practical farmer. To all who would learn 
more of Danish farming, as well as to those who feel they have heard 
too much about it, this l30ok may safely be recommended. One would 
like to see a similar suivoy of districts in our own country by the same 
author—it would be equally interesting and no doubt just as instructive. 

HandbUCh der Landwirtschaft. In five volumes, to bo published in 
about 20 parts at a subscription price of Rm. 6.80 each. (Berlin : 
Paul Parey, 28-29 Hedemannstrasse, S.W.ll.) 

This new large “ Handbuch,” edited by Fr. Aoreboe, J. Hansen and 
Th. Roemer, with some 40 collaborators, is designed to give a comprehen¬ 
sive account of the progress made in German agriculture since the war, 
and to co-ordinate the knowledge gained from scientific research and 
practical experience. Each part consists of about 128 pages and 
contains numerous illustrations. Two parts have already been issued, 
and the remainder are to be issued at intervals of four weeks. The 
first two parts (Vol. II, part 1, and Vol. Ill, part 2) contain ” The 
Origin, Characteristics and Classification of Soils,” by Professor Dr. 
Schucht, Berlin ; The Biology of Soil,” by Professor Dr. Lohnis, 
Leipzig, and the commencement of “ Climate in Relation to Agri¬ 
culture,” by Professor Dr. Munzinger, Hohenhoim, as well as “ Cereal 
Culture,” by Professor Dr. Berknor, Breslau, and the beginning of 
” Potato Growing,” by Professor Dr. Opitz, Berlin. These articles 
reach a high level of presentation of themes important to agriculturists, 
and offer a very i^romising picture of the whole work. 

The Soil and Civilization : A Modern Concept of the Soil and the 
Historical Development of Agriculture. By Milfcon Whitney. Pp. 
x-f 278. (London : Chapman & Hall, Ltd. 1926. 15s. net.) 

As the last work of the late Chief of the United States Bureau of 
Soils, this is a book of undeniable importance. It is remarkable for 
the breadth as well as for the novelty of its conception : ” The WorUl 
of Milton Whitney ” suggests itself inevitably as an alternative title, for 
the author has attempted here in agriculture what H. G. Wells has 
done in history. But Whitney lacked Wells’ literary facility, and a 
little of the other’s gift of seeing things in proportion as well as in 
relation to each other. 

The book sets forth the “Modem concept ” of the soil as a living thing: 
in the first chapter this theme is developed with a wealth of analogy 
from the higher animals and a description of the farmer’s part in 
contro lling soil functions. Among others there are sections on The 
Man, and on Tragedies of the Soil, “ revealing,” as one might say, 
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“ the human interest in farm management and the need for master 
mindft **—^but in a “ non-technical ** book written for the public that 
learns from “movie” sub-titles, such features may be necessary. 
More important is the section that emphasizes the endurance of the 
soil where cultivation has continued for tens of centuries. 

The second chapter consists of a description of the important soils 
of the United States and their cleissification, an account thorough and 
informative, as only a writer of the author’s position could make it. 
Next comes a short account of methods of soil control, wherem the 
principles of crop adaptation and of cultivation, and the function of 
liming, are desciibed in terms of the soil’s digestive system : ploughing 
is “ a method of exercising the soil to promote digestion.” The stress 
placed here and in other chapters on the importance of cultivation in 
maintaining soil fertility will not come amiss in these times of fertilizer 
propaganda. 

A long chapter follows on the use of fertilizers, and here the animal 
analogy is elaborately applied. .Introductory sections develop the 
history of manurial and chemical knowledge; the processes of plant 
physiology are described (here it may be noted that several of the 
bonds of xanthine on p. 118 are conspicuous by their absence, and that 
the formula given for sucrose has recently been modified); germination 
and growth are briefly treated; and the nature of the soil-plant- 
animal cycle is well and broadly stated. Then we read: “ Our present 
concept of the soil is that it is dynamic, that it has functional parts and 
functional activities that give it naany of the attributes of a living 
thing, and that it functions internally in much the same way as the 
higher orders of animals ” ,* and on this basis the ordinary conception 
of fertilizer action and the significance of plot experiments with ferti¬ 
lizers are destructively criticized. A detailed examination of the new 
concept or a criticism of the evidence and arguments presented cannot 
be attempted here ; but it may be observed that the author’s accoimt 
is no less vitalistic than dynamic. A thoughtful account of the soil’s 
properties from the chemical and physical point of view would be 
equally dynamic ; the influence of biological factors cannot be over¬ 
looked—but can be over-stated. Moreover, while an analogy is a very 
instructive method of presenting a subject, it lacks value as a form of 
scientific proof, and makes a treacherous argument. The proofs given 
that direct plant nutrition is a minor function of fertilizers are not 
entirely convincing; it may be observed tliat the theory of nutrient 
uptake presented, by which only soluble nutrient salts in the free 
solution are available to the plant, is not the only one tenable. Further, 
the criticisms of long-time plot experiments and their results appear 
to have been written before information as to improved plot technique 
had become available—the more recent methods permitting of statistical 
treatment answer many of the objections raised. The author, indeed, 
seems to have misjudged the type of question that long-time continuous 
cropping experiments are nowadays expected to answer. 

The last third of the book constitutes a rather fascinating outline of 
history, by no means purely agricultural; it shows the development of 
agricidture under different civilizations, illuminating both the know¬ 
ledge of the ancients and the rudimentary condition of much of present- 
day farming. The author calls for a development of agriculture to 
parallel the general development of our civilization ; this, the final 
chapter, ends on an optimistic note : “ The future seems most hopeful, 
the soil seems to be awaiting our pleasure. . . . Man’s best armour 
against the inscrutable laws of nature is the application of science to 
agriculture,” 
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Orcharding. By Victor Ray Gardner, Frederick Charles Bradford, and 
Henry Daggett Hooker. Pp. xi-f311. (London: McGraw-Hill 
Publishing Co., Ltd. 1927. Price 16s.) 

The FundarmrUala of Fruit Production, published in 1922 by the same 
authors, dealt with the fundamentals rather than with the practical 
side. In the present book the authors have left, as it were, the labora¬ 
tory and the lecture room and written of orcharding when viewed as 
an industry. The text of the book is clearly expressed in their words, 
“ Orcharding is based on a body of scientific facts and principles ; 
some of these must remain basic so long as tliere is any fruit growing, 
and some are applicable only as economic conditions determine. The 
accelerating trend of the industry from farm orcharding to highly 
specialized enterprises makes all the more imperative keen discrimi¬ 
nation between what is good science and what is good business.” In 
the 22 chapters of the book the authors try to show how an 
understanding of good science and good business can assist orcharding— 
particularly in producing fruit that appeals—which they term “ Con¬ 
sumers’ fancies.” 

The chapters on Tree Structure and Growth, its water and nutrient 
requirements, are a clear exposition of accepted knowledge. 

Wliilst a good deal of space has been devoted to tree propagation, 
nursery practices, nursery catalogues, and training the yoimg tree, 
little has been said concerning stocks, probably because the influence 
of the stock on tree growth and fruit fullness is not recognized in the 
U.S.A. to be so intense as in this country. Pruning, it is stated, has 
a dwarfing influence on young trees, and on bearing trees it also usually 
thins the crops, but improves the grade of fruit produced. Fertilization 
and cultivation are regarded as more effective and, often, cheaper 
agents than pruning in promoting vigorous growth ; whilst thinning of 
the crop can, in many cases, bo done more intelligently by the removal 
of the fruits than by pruning. Pruning, it is contended, is not simply 
to be pra'jtised in the dim hope that it may do some good ; it should 
be used only to attain a very definite end. Lacking this, it is better 
omitted. This sounds queer doctrine to European pomologists, who 
are much wedded to pruning ; though it will be no shock to our research 
workers, whose experiments on pruning have failed to provide evidence 
to support pruning as it is so commonly done. 

The chapters on Consumers* fancies, fruit coloration, finish and 
quality show that these scientists are not unfamiliar with fruit market¬ 
ing ; they have even dared to write a chapter on Orcharding as a 
business, and given in it quite good advice. An interesting book to 
read. 

Soil Management. By Firman E. Bear, Ph.D. Second edition, thoroughly 
revised and enlarged. (The Wiley Agricultural Series.) Pp. v >}- 412. 
(London, Chapman & Hall, Ltd. 1927. 17s. 6d. net.) 

A book must be considered in relation to its purpose : this, intended 
as a text-book for American students with some knowledge of the 
sciences, is admirable. How wide is the range of processes operating 
in the soil and influencing soil management, is well exemplified in the 
scope of the book. The author leads up to his subject through a well 
plaimed survey of soil science €md the relationships of soil and plant; he 
deals in detail with the utilization and conservation of soil resources; 
and he concludes with a clear, fully reasoned acooimt of the use of 
fertilizers. This edition is “ right up to date ” ; it includes such mattera 
as a useful summary of the classification of soil groups on the climatic 
basis (in an earlier chapter), emd (near the end) some mention of the 
value of the newer concentrated ” fertilizers. 
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A surprising amount of relevant information has been packed in— 
more, indeed, them the large index can deal with completely. Many 
illustrative tables are used, emd they are rarely printed without some 
cautionary remark to remind a student of the limited value of selected 
and local data. It might be made clear, however, that the availability, 
of cyanamide nitrogen in general field experience is much nearer that of 
ammonia than appears in the pot experiments quoted in Table CXXI. 
Even in explanations of some apparently simple action or effect, the 
complexity of soil processes and the interaction of soil and plant are 
not overlooked. 

American conditions naturally form the background of the book, and 
this should be borne in mind in the fertilizer section especially; but 
the attention paid to the fundamental reasons for things, coupled with 
(dear and full explanations, makes Soil Management a profitable study 
here as well as there. 

The Diseases of Sugar Beet. By Dr. O. Appel. English edition 
edited by K. N. Dowling, translated by O. L. Wood. (London : 
Ernest Benn, Ltd., 1927. Price 6s.) 

This little book is an English edition of No. 3 of Paul Parey’s 

Pocket Atlas** series. It contains 22 coloured plates by A. Dressel, 
illustrating the chief diseases of sugar beet and the principal 
insect and other pests that attack this crop plant. Facing each illus¬ 
tration is a brief popular description of the disease or pest concerned. 
The book will probably prove useful to those who are interested in 
the cultivation of sugar beet in this country, but it is greatly to be 
regretted that the text was not submitted to some plant pathologist 
familiar with the subject before it was sent to press. The names given 
to some of the diseases and pests are not those at present in common 
use in this country, and this is likely to lead to some confusion. 
Curious expressions like “ suctiferous insects,** and “ ampulla of the 
germ ** occur, and technical words, such as ** exogenous *’ and 
“ cuticle ** are employed when not strictly applicable. Again, who has 
ever heard of a native British tree called the “ wahoo ** ? Perhaps 
because this book was printed in Germany, there are niimerous t^'po- 
graphical errors, some of them very obvious. All these imperfections 
might easily have been avoided with due care in the preparation of 
the edition foi English readers. 

The History of Our Food Plants. (Die Geschichte unseen Pfianzen- 
nahrung). By Professor Dr. A. Maurizio. Pp. xx 4- 480. (Berlin : 
Vorlagsbucliliandlung Paul Parey, 1927. Price 32 Keichmarks.) 

A work in German imdor the above title has recently been published 
in Berlin, and through it the author has found a unique means of 
presenting a vast amoimt of interesting information upon an important 
group of economic plants. The book is divided into nine Sections, each 
of which deals with a definite phase of the subject. 

In the First Section the food of man is traced from the time that man 
was in his most primitive stage up to a period when he had come to 
require his food boiled. In those remote times cultivation had not 
begun to be practised, but man’s instinct led him to collect various 
kinds of wild roots, herbs, fruits and seeds, and by “ trial and error ’* 
to select the most suitable kinds and recognize the stage of development 
when they were most nutritious. He hunted animals and gradually 
came to appreciate their fiesh as food. Later, he began to use herbs 
and fiesh together in a cooked state, and used the water in which they 
were cooked as a kind of broth. At the end of this Section the author 
traces the methods pursued in times of scarcity and famine. This leads 
to a description of tJio general characteristics of wild crops in Section 
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Two, in which thoir collection is dealt with, as also their use in various 
ways—such as in sweet and sour infusions and ferments. Instances are 
given of certain preparations that have been handed down amongst 
the peasantry in certain countries from remote times to the present day. 

In Section Three the author carries his subject to the time when 
cultivation was commenced. He describes cultivation by the hoe, the 
digging stick and the plough, and then gives details concerning broth 
foods and various processes in cooking .that followed change of taste. 
Keference is made to roasting and grilling in addition to boiling. The 
cultivation of many of the plants used in very early days has long 
ceased to be practised, although modem forms of some of the old 
cereals may still be in use. The use of grains in the preparation of 
gruels and porridge is dealt with, millets, buckwheat, groats and grasses 
being specially mentioned. 

Sections Four and Five trace the art of milling from primitive times 
and introduce the reader to the early attempts at cooking groimd meal, 
t.e., the baking of flat unleavened cakes. The drying of food-stufis is 
also introduced. Porridge and bread cereals and the mixing of various 
kinds of com are considered in the next Section, and in Section Seven the 
reader is carried to the introduction of ferments in the preparation of 
bread and beer. Breads of the present day, and bread made during the 
great war, axe described in Section Eight, sj3ocial reference being made 
to the coarse bread of the Slavs and inhabitants of Alpine regions, as 
well as to rye bread and various other kinds. In Section Nine, a review 
is given of wheaton bread, the present-day black-and white-bread 
eating peoples, and the gradual change of taste in peoples with regard 
to vegetables eaten from early times up to the present day. 

The author appears to have gone into his subject very thoroughly, 
and to have produced a ve^ry interesting and useful book dealing with 
a large number of plants. 

Green Manuring : Principles and Practice. By A. J. Pieters, Ph.D., 
Agronomist in Charge of Clover Investigatif^ns, U.S. Dept, of 
Agriculture. Pp. xiv -f- 356. (London : Chapman & Hall, Ltd. 
V/iloy Agricultural Series. Price 22s. 6d. net.) 

Those who wish to obtain a good general view of the problems and 
practices of green manuring have hitherto boon compelled to seek 
information in scattered and often rather inaccessible sources. For such 
readers Dr. Pieters’ book will be most valuable, since it provides a 
great body of information concerning the objects, methods, and 
achievements of green manuring os practised in many parts of the 
world. In the opening chapter, the author sets out the mam facts of 
the carbon and nitrogen cycles in the soil, with special reference to the 
gain of nitrogen obtainable by the growth of leguminous crops. 
Interesting chapters follow dealing with the decomposition of vegetable 
matter in the soil, and some functions of green manuring apart from the 
provision of nitrogen. Discussing the practical side of the subject, the 
difiiculties and drawbacks of green manuring are not shirked ; perhaps 
the most serious of these is the claim which the green crop makes in 
dry districts on the water supply. Indeed, the maintenance of soil 
humus in regions of low rainfall is a problem as yet unsolved. Much 
evidence is quoted showing the increased yields following green 
manuring, and the imdoubted failures which occur from time to time are 
noted as problems requiring further study. The section dealing with 
green manuring practice in the various agricultural areas of the United 
States is full of useful information. In many districts, soil improvement 
by the ploughing rmder of leguminous crops is a regular feature of faim- 
ing, and details of a large number of local practices of this kind have 
b^n collected by the author. Systems which do not interfere with the 
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cultivations of the main crop have developed to the greatest extent, 
autumn-sown vetches or trifolium are tiuned tinder for maize or 
cotton, while sweet clover (Melilotus a^a), which promises to be the 
most important green manuring crop in the States, is imdersown in 
cereals to be ploughed in for maize, potatoes or sugar beet. Green 
manuring also finds a prominent place in orchard practice and to a 
lesser extent in market gardening. The systems developed in Germany 
and England are next described, and it is interesting to note that the 
plants most used in Germany (Lupines and Serradella) and in Ei^land 
(Mustard) are scarcely employed at all in America. A chapter is also 
devoted to the extensive use of green manuring in China, Japan, and the 
tropics. 

The book is full of information and also forms interesting reading. 
A very complete list of references is appended and this should be 
useful to students. 

The Feathered World ” Year Book, 1928. Pp. 437. (London : “ The 
Feathered World,” 9 Arundel Street, W.C. 2. Price 28.) 

The seventeenth issue of this annual well maintains the standard set 
by its editors in previous years. In addition to a large number of articles 
dealing with such subjects as “ backyarders,” blood-testing, breed 
oddities, the colour of chicks, planting fruit trees, poultry in the Orkneys, 
racing pigeons, etc., there are nearly 200 illustrations, besides informa¬ 
tion of a useful character, such as lists of coimty instructors and of 
specialist clubs. Dr. Edward Brown contributes a short survey of the 
poultry industry in 1927. 

Mr. S. H. Lewen contributes interesting notes on the marking of 
foreign eggs, the Canadian Poultry Congress, the work of the National 
Poultry Council, and other matters of topical interest. Dr. H. A. 
Mitchell gives some points in favour of blood-testing as a means of 
dealing with bacillary white diarrhoea. In this connexion it may bf) 
pointed out that during the past few years agglutination tests have been 
(carried out for the benefit of the public at the Ministry’s Veterinary 
Laboratory and, despite occasional failures, they may be said to afford 
the most practicable method of preventing the spread of the disease. 
A chapter by Mr. Powell-Owen, entitled : “ Making the most of 18 feet 
by 5 feet,” shows the possibilities of poultry-keeping under somewhat 
difficult conditions. Many important aspects of the industry are 
represented either by an article or photograph in this useful and 
informative reference book. 


Practical Vegetable Growing. By J. W. Morton, F.R.H.S. Pp. 180. 

(London : Ernest Benn, Ltd. Price 10s. 6d.) 

Few English writers have attempted to compile a book on vegetable 
growing, yet the industry which is engaged in vegetable production is 
one of considerable imi^ortance. This little book is in consequence very 
welcome, for it provides just the information that a market gardener 
needs. 

Artichokes, beans, broccoli, cabbage and all other market crops are 
dealt with in a manner that should commend itself to the practical 
man. Suitable soils for these crops, and the manuring, cultivation and 
harvesting of each, are considered, although the information given is 
general rather than detailed. For this very reason the book should 
prove valuable for the market gardener, whose business is concerned 
with the production of all kinds of vegetables, rather than for the 
specialist. 


Printed under the Authority of HiB Majbsty's Stationery Ovfiob 
by the London Caledonian Press Ltd., 74 Swinton Street, Gray's Inn Road, London, W.C.l 
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NOTES FOR THE MONTH 

Readers of the Journal may care to have the following 
information regarding the circulation of the Ministry's 
publications. For many years past the 
Official Ministry has issued Leaflets and various 
Agricultural Miscel laneous Publications, with the special 

Publications object of affording guidance and assistance 
to all who are concenied with food 
production. The first Leaflet was issued in 1894, and this 
Journal commenced publication in 1895, but special reports 
on crop pests were published from 1887 onwards (one, in 1892, 
contained coloured plates), and other subjects followed. At the 
present time, a number of the Ministry’s publications have an 
excellent sale, and among the more popular publications may 
be mentioned the following, with their sale figures : British 
Breeds of Live Stock, five English editions, nearly 14,000 ; 
Professor T, B. Wood’s invaluable little book. Rations for Live 
Stock, five editions, nearly 19,000 ; Construction of Cowhouses, 
two editions, nearly 6,000 ; Collected Leaflets on Manures and 
Manuring, three editions, over 9,000; Insect Pests of Fruit 
Trees, four editions, over 11,000 ; Poultry, Rabbits and Ooats, 
two editions, over 8,000 ; and the Report on the Marketing of 
Milk in England and Wales, recently issued by H.M. Stationery 
Office, over 7,000. The Economic Series of Reports, which 
deal, in the main, with methods of marketing, have also 
had a very good reception, over 50,000 copies, in all, having 
been sold up to the present. 

It must not, however, be assumed from these sales that 
farmers and horticulturists, as a whole, are making as 
much use of the Ministry’s publications as they should, or 
as the Ministry would like them to, if they desire to profit 
by the latest knowledge, specially collected by the Ministry 
on their behalf. 


o 
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The final programme of the World’s Dairy Congress, to 
be held from Jime 26 to July 12, has recently b^n issued. In 
addition to the paper-reading sessions, 
World’s Dairy which will deal with a great many of the 
Ciongress, 1928 leading problems in dairying, a series of 
tours has been arranged throughout 
Great Britain and Northern Ireland, which will afford 
delegates a unique opportunity of obtaining, at small cost, 
an insight into all branches of the industry. The Head¬ 
quarters of the Congress will be at the Central Hall, 
Westminster, where the Congress will be centred from 
June 26 to 30, but regional meetings will be held on July 2 
and 3 at Reading, from July 4 to 8 at Edinburgh and 
Glasgow, and from July 10 to 12 at the Royal Agricultural 
Show, Nottingham. Hospitality will be given by H.M. 
Government, the Corporation of the City of London, the 
Congress Committee and other bodies. The fee for 
membership of the Congress is one guinea, and forms of 
application may be obtained from the Organizing Secretary, 
World’s Dairy Congress, 28 Russell Square, Loiidon, W.C.l. 
It is hoped that farmers and others interested in the question 
of milk and dairy products will attend in large numbers. 


The International Institute has recently published the Inter- 
natiomil Yearbook of Agricultural Legislation dealing with the 
laws relating to Agriculture passed during 1926 
Ihtematioiial throughout the world. The volume, which con- 
Agricultnral sists of 800 pages, contains a complete series of 
Legislation laws, decrees and regulations on Agriculture, 
in 1926 published in 133 different countries during 1926, 
the full text or the title only being given accord¬ 
ing to the importance of the subject. The laws treated in the 
present annual refer to the following subjects :— 

Trade in agricultural products; agricultural machinery, 
fertilizers and live stock; laws dealing with finance and 
customs regulations; plant and animal production and the 
related industries ; agricultural organization and instruction ; 
plant diseases; co-operation, insurance, agricultural credit; 
land tenure; relations between capital and labour in agri¬ 
culture. 

Owing to the importance of the questions treated and the 
comprehensive charcuoteir of the documentary material con- 
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tained, this Yearbook is indispensable to legislators, legal 
authorities, sociologists, economists, agricultural associations— 
in a word, to all who are interested either in agriculture itself 
or in the trade in the products of the land and their industrial 
exploitation. Copies can be obtained from the Ministry, 
price 12s. 6d. 


An important contribution to the question of the residual 
values of manures has been recently made by Professor 
Gerlach, of Berlin, in a paper read to the 
Rainfall and German Agricultural Society.* In this 
Manuring paper the subject was treated more 
particularly from the point of view of the 
effect of rainfall on manurial residues, and various points 
made by Professor Gerlach may usefully be noted here. 

Experiments carried out over many years, on four different 
kinds of soil differently manured, indicated that the average 
amiual losses j)er acre, by drainage at one metre depth, and 
the contents of the drainage water, were :— 

Lb, 0ms. per c.c. 

Nitrogen .. 18 to 29 ; -000019 to -000024 

Potash .. 16 to 57; -000014 to-000032 

Lime .. .. 130 to 240 ; -000131 to -000194 

Phosphoric acid Nil Nil 

A proportion of these amounts—which would usually not 
be large—would, in practice, be regained through rising soil 
water. 

In general, it must be accepted that the larger the rainfall 
the larger the drainage, and hence the loss of nitrogen, potash 
and lime. There is less loss on heavy than on light 
soils, on manured than on unmanured soils, on soils bearing 
a crop than on bare soils, and with even distribution of rainfall 
than with distribution in downpours.” 

As regards the residual effect of different classes of manures, 
that of farmyard manure may last a number of years and give 
appreciable increases in the yield of following crops. The 
extent of the residual effect depends on the amount and 
composition of the manure, the soil and the rainfall. The 

* QesellsChaft, February 18, 

1928. 
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larger the rainfall for the first crop, the larger the quantity 
of nutrients removed by the crop from the manure, the 
larger the loss by drainage, and hence the smaller the residual 
effect. The larger the rainfall in the period between the two 
crops, while the soil is bare, and the longer this period, the 
larger are the losses to the drainage. 

As regards green manuring, Beseler, from green manuring 
with lupins, serradella and other leguminosae, obtained 
increased crops of rye (grain per acre) of 5 cwt. in the first 
year, 4 cwt. in the second year, and 3*7 cwt. in the third 
year, in one experiment; and, in a second experiment, 11*7 
cwt. in the first year and 2-5 cwt. in the second year. » In 
long periods, befoi'e the following crop is taken, and with 
heavy rainfall, large quantities of the constituents of green 
manure are washed out of the soil, so that it is important 
to plough in green manure for the coming year as late as 
possible in winter. 

The residual effect of artificial manures is smallest with 
nitrogen. With customary nitrogenous manuring, a weak 
residual effect is obtained only if the summer is dry and if the 
second crop follows early in autumn ; otherwise there is no 
residual effect. Phosphates are retained in the soil and are 
not washed away in the drainage, so that what is not used 
by one crop is at the disposal of following crops. Potash 
salts, on the other hand, may be washed out, and losses may 
be quite large ; their residual effect is the smaller, the greater 
the rainfall, the poorer the soil, the smaller the manuring, 
the greater the growth through rainfall of the first crop, 
and the longer and wetter the period between the harvesting 
of the first crop and the growth of the second. 

Next to nitrogen, lime is the most easily soluble fertilizer. 
The soil water dissolves it so easily, that in course of time, 
the top soil becomes much poorer in lime than the subsoil. 
Losses of lime are more considerable in years with heavy 
rainfall and on uncropped fields, and are inci'eased with large 
applications of potash salts. 

In these German experiments, in spite of over-average 
manuring in the 11 years involved, more nitrogen, potash 
and lime were removed from the soil in crops and drainage 
than were given in manuring (the phosphates in the soil were, 
however, increased). The difference in nitrogen would be 
largely made up through rainfall nitrogen and the activity 
of bacteria, but the losses of potash and lime merit serioxis 
attention. 
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The annual agricultural returns of crops and live stock 
will be collected again this year on the 4th of this month 
(June). These returns are compulsory 
Agricoltaral under the provisions of the Agricultural 

Returns, 1928 Returns Act, 1925. Every occupier of 
more than one acre of agricultural land, 
which includes orchard land, market gardens and nurseries, 
is required to make a return. The forms for the returns were 
issued immediately before the 4th instant, and when com¬ 
pleted they should be forwarded to the Crop Reporter whose 
address appears on the back of the form. It is hoped that all 
occupiers will make their returns promptly so that there 
may be as little delay as possible in the publication of the 
tabulated results. 

The Act provides that no individual return or part of a 
return may be used, published or disclosed except for the 
purposes of the preparation and publication of agricultural 
statistics, or of prosecutions under the Agricultural Returns 

Act. 4: ^ 3|( ]|c i|c a|c 

There are, in the British Isles, approximately 34 million 
acres of permanent and temporary grassland, out of a total 
cultivated area of 47 million acres. Grass 
Grassland covers, therefore, about 70 per cent, of 
Problems the so-called cultivated area of the British 
Isles, and the proportion is likely to 
increase. In recent years there has been a considerable revival 
of interest in grassland problems, and in April, 1927, the 
Ministry held, at Cambridge, an Agricultural Organizers’ 
Conference on the subject. In response to a general demand, 
the Ministry has now issued a new Miscellaneous Publication, 
No. 60,* entitled “ Grassland Problems,” comprising seven 
papers which were read at the Conference. The titles of the 
papers are as follows :— 

“ The Nutritive Value of Pastures from the Point of 
View of the Manurial Content,” by Dr. J. B. Orr. 

“ The Nutritive Value of Pasture Grass from the Point 
of View of Energy and Protein,” by Dr. H. E. Woodman. 

“ Sectional Grazing of Grassland,” by Mr. W. Brunton. 

“ The Use of Nitrogen in the Manuring of Pastures,” 
by Mr. J. G. Stewart. 

“ Grassland Problems in Some Counties,” by Dr. J. A. 
Hanley. _ 

* Obtainable from the Ministry, 10 Whitehall Plfwe, S.W. 1, price 28. 
(cartridge covers), 28. 3d. (quarter bound), net, post free. 
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“ Permanent and Temporary Grass,” by Professor 
R. G. Stapledon. 

“Grassland Husbandry of the Future,” by Professor 
T. B. Wood. 

Each paper is the work of an expert, and together they sum 
up, in a convenient form, modem knowledge on the subject of 
grassland. Nowhere else is the information so compactly 
presented or so easily accessible, and the volume should be of 
value not only to Agricultural Organizers and to County staffs 
but to many others engaged in the teaching and study of 
agriculture. 

sic 9N sK 3|c ♦ He 

The value of transplantation as a means to the improvement 
of certain crops, particularly of those grown in gardens, has 
long been recognized. It is, therefore, not 

Transplantation surprising that experiments should have 
of Cereals been carried out with the transplanting of 
cereals. Indeed, such experiments have 
been made periodically for many years past, and records are 
easily traced of their having been carried out, both in this 
country and abroad, as far back as the eighteenth century. 
The subject has, however, attracted little attention in this 
country in recent years, but was rather abruptly reopened by 
statements which appeared in the Press in January last, to the 
effect that, in Germany, a method of transplanting cereals by 
machinery had been devised, for which the claim was made 
that it would result in very greatly increased yields. 

It is clear that, in the absence of machinery, transplantation 
makes heavy demands on hand labour, but it is not so evident 
that it is for that reason alone that neither the experiments of 
the eighteenth century nor those made subsequently have led 
to the adoption of transplantation as a regular practice in com 
cultivation. 

Some 20 years ago two Russians, N. A. and B. N. 
Demtschinsky, made experiments with the transplantation of 
cereals, and with the alternative method of thin seeding and 
earthing up of the plants, their object being the improvement 
of yields. They thus again introduced into Europe the inquiry 
into the value of methods which have been practised in the 
East for centuries. As a result of their propaganda, a large 
number of trials of their methods* were conducted in Germany, 

* See this Journal, Vol. XVIII, 1911-12, pp. 857-869. ^ot^^ 
those methods also appeared in this Journal in Vol. XVI, 1909-10, 
p. 740 ; XVII, 1910-11, p. 932 ; XVHI, 1911-12, p. 330 and p- 867; 
and XX, 1913-14, p. 1102.) 
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and the results were ultimately brought together in Land- 
wirtschafUiche Jahrbucher^ Vol. XLI, 1911. The general 
conclusion arrived at was that both methods resulted in 
greatly increased tillering and yield of grain in individual 
plants, and in some cases in an increase in the yield on small 
experimental plots. In many cases in field conditions, how¬ 
ever, the yields of com per unit of area cultivated under the 
new methods were inferior in quantity to those of crops grown 
under the ordinary methods of cultivation. 

In the light of past experience, then, the claims which have 
been put forward that the introduction of transplanting 
machinery will lead to a revolution in cereal production must 
be accepted with reserve. 

It is understood that, both in this coimtry and in Germany, 
a new transplanting machine will undergo extensive trials this 
year. The results will be watched with interest. 

9ie * »|c 9ie 


The Council for 
Australian Science 

Agricultural 
Research in the 
Commonwealth of 
Australia * 


Scientific and Industrial Research. —The 
and Industry Research Act of 1926 
placed the control of the activities of 
the Commonwealth of Australia in the 
field of scientific and industrial research 
in the hands of a Council, which is a 
corporate body consisting of :— 


(a) Three members nominaied by the Commonwealth Government 
(one being chairman), and appointed by the Governor-General. 
(h) The chairman of each State Committee of the (/buncil (see later). 
(c) Other members co-opted by reason of their scientific knowledge. 


An Executive Committee, consisting of the three members 
nominated by the Commonwealth Government, exercises, 
between meetings of the full Council, all the powers and 
functions of the Council. 

The State Committees. —^An important feature of the Science 
and Industry Research Act, 1926, is the provision made for the 
appointment of State Committees, whose main functions are 
to advise the Council regarding its general business and any 
particular matter of investigation and research. Each of 
these Committees consists of a Chairman selected by the 
Commonwealth Government, three members nominated by 
the State Government from the staffs of its scientific depart¬ 
ments, and three members, eminent in science, of whom at 
least two are members of the staff of the local University, all 


♦ Summarized from the First Annual Report of the Commonvrealth 
of Australia Council for Scientific and Industrial Research, for the 
period from April 13, 1926, to June 30,1927. 
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three being nominated by the Australian National Research 
Council. In addition, the chairman and the six members thus 
appointed have the right to nominate three members associated 
with industry, while further members, not exceeding six, may 
be co-opted by reason of their special qualifications, with the 
consent of the Executive Committee. 

Pcywera and Functions of the Council, —The powers and 
functions of the Council as defined by the Act are as follows :— 

(а) The initiation and carrying out of scientific researches in connexion 
with, or for the promotion of, primary or secondary industries in the 
Commonwealth. 

(б) The training of research workers, and the establishment and 
awarding of industrial research studentships and fellowships. 

(c) The making of grants in aid of pure scientific research. 

(d) The recognition or establishment of associations of persons 
engaged in any industry or industries for the purpose of carry¬ 
ing out industiial scientific research, and the co-operation with, 
and the making of grants to, such associations when recognized 
or established. 

(e) The testing and standardization of scientific apparatus and 
instruments, and the carrying out of scientific investigations 
connected with standardization of apparatus, machineiy, 
materials, and instruments used in industry. 

(/) The establishment of a Bureau of Information for the collection 
and dissemination of information relating to sidentific and 
technical matters. 

It is also provided that the Council shall act as a means of 
liaison between the Commonwealth and other countries in 
matters of scientific research. 

Co-operation with States, —^The Council is intended to 
supplement, and not take the place of, existing scientific 
industrial research institutions and departments in the several 
States, and the Act specifically states that the Council shall, 
as far as possible, co-operate with existing State organizations 
in the co-ordination of scientific investigations with a view to :— 

(а) the prevention of unnecessary overlap[)ing, and 

(б) the utilization of facilities and staffs available in the States. 

The Commonwealth Government desires to bring into being 
a real co-operation between all those engaged in applying 
science and research to industry. The States have accepted 
this position, and are already co-operating whole-heartedly 
with the Council. Nearly all of the more important investiga¬ 
tions which the Council has initiated are being conducted in 
co-operation either with State Government Departments, 
the Universities, or other existing institutions. 

Science and Industry Investigation Fund, —By the Act of 
1926, a sum of £260,000 was appropriated for the purposes of 
scientific and industrial investigations carried out in pursuance 
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of the Act. The appropriation of that sum, which has been 
paid into a Trust Account, obviates the necessity for Parlia¬ 
ment being asked to make annual votes for the purpose of the 
Council’s work. Parliamentary control over the operations of 
the Council is effected by a clause in the Act providing that no 
money can be expended from the Tnist Account except in 
accordance with Estimates passed by Parliament. It has been 
announced that a further sum of £250,000 is to be appropriated 
for the purpose of the Trust Account from the Surplus Revenue 
for the financial year 1926-27. 

Preliminary Work of the ConnciL —^At the first meeting of 
the Council, it was decided that efforts should for the present 
be concentrated primarily on the organization of research work 
in the following five main groups of problems :— 

(1) Animal pests and diseases. 

(2) Plant pests and diseases. 

(3) Fuel i^roblems, especially liquid fuels. 

(4) Preservation of foodstuffs, es]socially cold sloiage. 

(5) Forest products. 

A considerable amount of time and attention had to be 
devoted to making a survey of the whole field of industrial 
research to ascertain the most pressing problems : their 
economic importance ; what facilities in the way of 
laboratories, equipment, and staff were available ; whether 
they were already being attacked by existing institutions ; 
and, if so, in what way these efforts could best bt^ suppk'mented. 

Agricultural Research. —A great deal of attention has boon 
given by the Council to the possibility of initiating new 
researches on agricultural problems, and suj)p]emcnting, 
whore necessary, the admirable work of the State Depart¬ 
ments. It was perfectly clear that, in this field perhaps more 
than in any other, close co-ordination was essential if over¬ 
lapping and waste of effort were to be avoided. The Council, 
therefore, convened in March, 1927, an Agricultural Conference 
to advise it as to what place it could best fill in the field of 
agricultural research, and as to how it could best co-operate 
with the State Departments. 

To effect co-operation and collaboration between the 
Commonwealth and the State Departments, a Standing Com¬ 
mittee on Agriculture was appointed on the recommendation 
of this Conference, consisting of the permanent Heads of the 
State Departments of Agriculture and representatives of the 
Council. This Committee acts as the advisory and consultative 
body on matters relative to agricultural and live stock research 
undertaken by the Commonwealth. 
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Destruction of Weeds. 
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The report under review gives an account of the plans for 
the establishment of a Tropical AgriculturaJ Research Institute 
in Queensland (see this Journal, March, 1928, p. 1086); it also 
surveys in detail the problems under investigation and those 
needing research, relating to plants, irrigation, entomology, 
animal j) 08 ts and diseases, and animal nutrition. 


The Minister’s powers under the Com Production Acts 
(Repeal) Act, 1921, regarding the destruction of certain 
injurious weeds, were delegated to agri- 
Destruction of cultural committees by the Agricultural 
Weeds Committees (Injurious Weeds) Order, 
1921. The following table sho^s the 
number of cases in which action has been taken by 
agricultural committees in England and Wales to enforce the 
regulations for the destruction of weeds, in each year from 
1922 to 1927 


Oasos 1922 

Reported to agricul¬ 
tural committees .. 241 

Dealt with by arrange¬ 
ment* .. .. 187 

Notices served .. 82 

Prosecutions— 

Successful .. .. 1 

Unsuccessful .. — 


Year ended September 30. 


1923 

1924 

1925 

1926 

1927 

936 

1,481 

1,461 

2,188 

2,740 

917 

1,426 

1,321 

2,109 

2,688 

91 

104 

190 

284 

217 


6 0 14 12 5 

3 — 12 1 


* Some cases were dealt with satisfactorily by arrangement without 
the matter being reported to the agricultural committees. 


The total number of cases dealt with year by year shows a 
marked increase, the figures for 1927 being about 26 per cent, 
higher than those for 1926. Under the provisions of the Act, 
a notice may be served upon an occupier of land requiring 
him to cut down or destroy certain weeds, and it is significant 
that, in spite of the increase in the number of cases dealt with, 
the number of notices served decreased from 284 in 1926 to 
217 in 1927, while the number of prosecutions, consequent on 
failure to comply with the notices, decreased from 14 to 
six. The figures would appear to indicate not only increased 
activity on the part of agricultural committees in the matter 
of weed destruction, but a more successful outcome of that 
activity. A few committees apparently took no action, but 
others, notably Surrey, Kent and Lancashire, have shown 
very great energy in the matter. 
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MAINTENANCE AND PRODUCTION 
REQUIREMENTS OF EWES AND LAMBS 

Professor T. B. Wood, C.B.E., F.R.S., and 
W. S. Mansfield, M.A., 

Animal Nutrition Institute^ School of Agriculture, Cambridge. 

Several papers, dealing with the maintenance and pro¬ 
duction requirements of adult sheep have already been pub¬ 
lished from the Cambridge Animal Nutrition Institute 
In the present communication, the authors attempt to find 
similar data for ewes and lambs, their intention being to fill 
this important gap in the information required for computing 
rations for sheep from birth to maturity. 

Production Requirement of Lambs. —The method used in 
this determination was the direct method of comparative 
slaughter. A typical Suffolk lamb was killed at birth. The 
whole carcass, except the contents of the alimentary canal 
and bladder, which were found to be negligible, was reduced to 
pulp in a mincing machine, weighed, sampled, and analysed. 

The carcass of the lamb weighed, before mincing, 2,780 gm. 
= 6.13 lb. Analysis showed its composition to be as follows :— 

Composition of Lamb at Birth. 



Per cent. 

Actual weight, gm, 

Water 

75*85 

2,110 

Protein (N X 6*25) 

16*82 

468 

Fat 

1*61 

42 

Ash 

5*18 

144 


99*36 

2,764 


The analysis was made in 1925 by the late Mr. Charles Bryant. 


In the spring of 1927, by permission of Mr. A. Amos, 
Director of the University Farm, two typical lambs were 
selected from his half-bred flock. They were killed, sampled, 
and analysed by the method already described.- Their 
composition was found to be as follows :— 

Composition of Lambs, 25 Days Old. 

Lamb No. 1. Single Lamb.—Live wt. : 15*295 kilo-- 33*6 lb. 

Empty wt. : 13*857 kilo - 30*5 lb. 

Per cent, in empty wt. Actual wt. in carcass, gm. 


Water 

66*10 

9,159 

Protein (N x 6*25) 

17*82 

2,470 

Fat. 

12*96 

1,795 

Ash. 

3*64 

504 


100*52 

13,928 


^ Wood and Capstick : Jour. Agric. Sci., XVI, 326 (1926). 

* T. B. "Wood : This Journal, July, 1927, p. 295. 

* T. B. Wood : This Journal, Nov., 1927, p. 697. 
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Lamb No. 2. Twin.—^Live wt.: 13*080 kilo—28.8 lb. 

Empty wt.: 12*388 kilo—27*2 lb. 

Per cent, in empty wt. Actual wt. in carcass, gm. 


Water 64*76 8,022 

Protein (N x 6*26) .. 18*06 2,237 

Fat. 13*78 1,707 

Ash. 3*87 480 


100*47 12,446 


The analyses were made by Mr. A. J. Codling. They agree 
so well that it is legitimate to average them, when the following 
figures are obtained for the weights in the carcass of a 26 
days’ old Iamb weighing, alive, 31*2 lb. : protein 2*353 kilo., 
fat 1*751 kilo., ash *492 kilo. 

The composition of the increase from birth to 25 days’ 
old can now be calculated as follows :— 



Live wt. 

Protein 

Fat 

Ash 


gm. 

gm. 

gm. 

gm. 

At birth 

2,780 

468 

42 

144 

At 25 days .. 

14,187 

2,353 

1,761 

492 

Increase 

11,407 

1,885 

1,709 

348 

Expressed as 

percentages 

of the 

increased 

live-weightj 


these figures give the following results :— 

Percentage Composition of Live-weight increase of Lamb^ 

Protein .. .. 16*5 

Fat .. .. .. 14*9 Average live-weight at 

Ash .. .. .. 3*0 26 dayB=31*2 lb. 

'Water (by difference).. 66*6 

100*0 

The heats of combustion of protein and fat being respectively 
2,600 Cals, and 4,300 Cals, per lb., the following calculation 
gives the number of calories in 1 lb. of live-weight increase. 

Protein, 16*6-~ 100 x 2,600=429 cals. 

Fat, 14*9-7-100x4,300=641 cals. 

1 lb. increase contains 1,070 cals. 

It was shown in”, quoted above, that in the sheep, as in 
the ox, 1 lb. of starch equivalent produces 1,070 cals, in live- 
weight increase. The production requirement of suckling 
lambs is therefore 1 lb. of starch equivalent per lb. of live- 
weight increase. In papers^ and®, quoted above, figures 
are given for the production requirement of sheep fattening 
on roots from six months to 12 months old. By interpolation, 
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it is now possible to construct a curve showing the production 
requirements of sheep from birth to 12 months old. The curve, 
of course, refers only to lambs and sheep which are well fed 
from birth onwards, and fattened^by folding on roots during 
the winter months. Such a curve is shown in Fig. 1. 

PRODUCTION REQUIREMENT FOR SHEEP. FIG.1. 

LIVEWEJGHT20 35 50 65 80 90 100 110 120 130 140 150 



BLamtenance Requirement. —^The direct determination of 
basal metabolism in the case of ruminants presents many 
difficulties. In the sheep, on account of the nervous excite¬ 
ment produced by its introduction into a calorimeter, such 
direct measurement seems to be quite impossible. It was 
decided, therefore, to use the indirect method described in 
paper (1), quoted above. The method, however, was modified 
since it was thought advisable to let the lambs suckle their 
mothers. Rearing by hand would, in the authors^ ojiinion, 
have introduced such artificial conditions as might have 
made the results unreliable. 

It was therefore decided to proceed as follows :—By the 
courtesy of Mr. A. Amos, the authors were allowed to select, 
from his pedigree Suffolk flock, five ewes due to lamb early in 
April. These ewes were penned in the lambing yard and 
their food consumption accurately recorded. They were 
given a fuU ration, their leavings being weighed and deducted. 
They produced seven lambs, the average date of birth being 
April 6. 

From lambing until the end of the experiment—63 days— 
the ewes consumed the following weights of feeding stuffs:— 

Mangolds .. .. 3,4001b. Beans .. 116*5 lb. 

Dried sugar beet pulp 630 „ Crushed oats .. 116*5 „ 

Hay chaff . . 578 „ Crushed barley .. 116*5 „ 

LfnsM cdce .. .. 116*5 „ 
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It is estimated that these feeding stuffs supplied 990 lb. 
of starch equivalent, or 22 lb. per ewe per week. 

The average live-weight of the ewes during the period 
of the trial was 140 lb. Four of the ewes gained in live-weight 
during the trial, their total gain being 40*25 lb. The fifth 
ewe, which suckled twins, lost 11*5 lb. Wood and Capstick^ 
have estimated the starch equivalent corresponding to gains 
and losses of live-weight in adult sheep on rations producing 
little or no change in live-weight. They find that, in such 
circumstances, 1 lb. live-weight gain corresponds to *77 lb. 
S.E., 1 lb. live-weight loss to 1*41 lb. S.E. Adopting these 
figures, no other figures being available, the total gain of the 
four ewes corresponds to 40*25x*77=31 lb. S.E., and the loss 
of the fifth ewe to ll*5x 1*41=16*2 lb. S.E. The chai^ges in 
live-weight of the five ewes, therefore, correspond to 31—16*2 
= 14*8 lb. S.E. in nine weeks, or *33 lb. S.E. used for live- 
weight increase per ewe per week. 

Prom these figures it is possible to calculate the weight of 
starch equivalent per ewe available for milk production. 
Thus :— 

If R«lb. starch equivalent consumed per ewe per week. 

M=lb. starch equivalent required for maintenance per ewe per 
week. 

a:—number of gallons of milk per ewe per week. 
p=lb. starch equivalent required to make one gallon of ewe’s 
milk. 

Then, R=M+px-f’33. 

The figure *33 is the weight of starch equivalent per ewe per week 
used in making live>weight increase. 

R is known from the experimental records to be 22 lb. starch 
equivalent per ewe per week. 

M, the maintenance requirement, is read off from the curve given 
in Fig. 2, based on paper*, quoted above. 

Before proceeding further it is necessary to know the value 
of p. An approximate estimate can be made from figures 
given by Henry and Morrison in Feeds and Feeding, p. 556. 
Quoting from Shepperd^ late of Madison, Wisconsin, Henry 
and Morrison state that five ewes consuming, on the average, 
61 lb. of concentrates, 60 lb. hay and 34 lb. potatoes per 
head, corresponding to 75 lb. of starch equivalent, produced 
per head 100 lb. of milk. Unfortunately, there is no record of 
their live-weights or of their average yield per day. Assuming 
an average live-weight of 140 lb., in which case maintenance 

‘Hie authors are indebted to the Librarieui of the United States 
Department of Agriculture, for a photostat copy of Shepperd’s paper, 
which, however, gives no more infoxmation than Henry and 
quotation. 
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requirements would be 11 lb. starch equivalent per ewe per 
week, and an average milk 3 deld of 2^ gallons or 25 lb. per 
ewe per week, in which case one ewe would yield 100 lb. of 
milk in four weeks and consume for maintenance in that period 
44 lb. of starch equivalent, then 

R=M“}“ lOp 

76=44+lOp 
10p=31 

p=3*l lb. of starch equivalent per gallon. 

Returning now to the equation 
R=M+p/; + -33 

and inserting the values given above for R, M and p, 

22=:ll + 31a;+-33 

31 «= 10*67 

a;—3*44 gallons of milk per ewe per week. 

This is probably only an approximate figure, as it clearly 
depends on the accuracy of the assumptions made in working 
out the value of p from Henry and Morrison's quoted figures. 
It is, however, quite in accord with the yield of ewes which 
are good mothers. 

From analyses of ewe's milk, also given by Henry and 
Morrison (Feeds and Feeding^ pp. 655 and 556), the approxi¬ 
mate average composition of ewe's milk is 6 per cent, protein, 
7 per cent, fat, and 5 per cent, sugar, from which it is estimated 
that its starch equivalent is 2*67 lb. per gallon. 

The ewes' contribution towards the ration of their lambs 
was, therefore, 3*44 gallons of milk per ewe per week, con¬ 
taining 2*67 lb, of starch equivalent per gallon, which is 
equal to 3*44x2*67=:9*2 lb. of starch equivalent per ewe 
per week. 

Since the five ewes produced and reared seven lambs, this 
corresponds to 9*2 x 5+7—6*6 lb. of starch equivalent per 
lamb per week. 

In addition to the milk they obtained from their mothers, 
the lambs were allowed access, through creeps, to a suitable 
supply of food. A careful record of their consumption was 
kept. It was found that in the 63 days of the experiment 
they ate :— 

Mangolds .. 710 lb. Peas .. .. 2-5 lb. 

Linseed cake .. 86 „ Beams .. 38 „ 

Crushed oats .. 43 „ Flaked maize .. 43 „ 

This was estimated to contain 178 lb. of starch equivalent, 
or 2*8 lb. starch equivalent per lamb per week. The average 
total ration consumed by the lambs was, therefore, 6*6 lb. 
(in mother's milk)-f-2*8 lb. (in foods)=9*4 lb. starch equivalent 
per head per week. 
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The average live-weight of the lambs during the experi¬ 
mental period—weight at birth + weight when 63 days 
old 4- 2—was 38 lb. Their average live-weight increase during 
the experimental period was 6 lb. per head per week. 

From these figures it is possible to calculate the main¬ 
tenance requirement by using the equation R=M+GK, 
given in papers- and^ already quoted, R being the 
ration consumed per week, 9-4 lb. starch equivalent, M the 
maintenance requirement which it is desired to find, G the 
average live-weight increase per head per week, and K the 
production requirement, already found to be 1 lb. starch 
equivalent per lb. increase. Inserting these figures:— 

M=9-4—5=4*4 lb. starch equivalent per head per week for a 
lamb of 38 lb. live-weight. 

Wood and Capstick^^ quoted above, found the main¬ 
tenance requirement of adult sheep of 100 lb. live-weight 
to be 1-26 lb. of starch equivalent per head per day. If the 
maintenance requirement per unit of surface area remains 
constant throughout life, then the maintenance requirement 
of a lamb of 38 lb. live-weight should be:— 

1*26 X -r 

thus -r 

= l-26x3-37»^4-65* 

«l-26xll-36-r21-6 

= •662 lb, starch equivalent per day, 

or -662 X 7=4*6 lb. starch equivalent per week. 

It is interesting and important that the figure, obtained 
from Wood and Capstick's figures for adult sheep—adjusted 
by the surface law—^agrees as well as could be expected with 
the figure calculated from the present experiment. This 
indicates that, in the lamb, there is no increase in basal 
metabolism per unit surface area soon after birth. In this 
respect, therefore, the lamb differs from the young pig, in 
which, as Deighton^ has shown, the basal metabolism per 
unit surface area, at four months, is over 70 per cent, higher 
than it is in the adult. 

Although this physiological difference between the lamb 
and the young pig appears, at first sight, to be somewhat 
remarkable, it is not really surprising, for the lamb is bom 
after a comparatively long gestation period—154 days— 
and in an active and well-developed conation, whilst in the 
sow the gestation period is comparatively short—115 days— 

® Proc. Roycd Society, B. Vol. 96, 1923. ' 
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and the newly-bom pigling is in a much less developed 
condition. 

This suggests that there is a relation between the degree 
of development of young animals at birth and the intensity 
of their subsequent basal metabolism. The subject is of 
great interest and of considerable practical importance. It 
is under further investigation in the Animal Nutrition 
Institute. 

Finally, the authors wish to state that the work, described 
above, is essentially preliminary in character. They have no 
reason to doubt the accuracy of the results at which they 
have arrived. They realize, however, that the number of 
ewes at their disposal was too small, and they have already 
made arrangements for repeating the experiment, in 1928, 
with much larger numbers. They hope to make direct 
measurements of the milk yield of the ewes, and to sample 
and analyse their milk. They propose also to attempt a direct 
estimation of the weight of starch equivalent required to make 
one gallon of ewe’s milk. 

Summary. —The investigation described above has provided 
the following facts which may be useful in computing rations 
for ewes and lambs :— 

(1) The maintenance requirement per unit of surface of 
sheep is constant throughout life—(49 calories per 
square metre per hour)—and can be found by inspection 
of the curve in Fig. 2, which gives maintenance require¬ 
ment in relation to live-weight. 

(2) The production requirement of lambs for the first month 
of life is 1 lb. of starch equivalent per lb. of live-weight 
increase. For other ages it can be found by inspection 
of the curve in Fig. 1, which gives production require¬ 
ment in relation to age. 

(3) The production requirement of suckling ewes is about 
3 lb. of starch equivalent per gallon of milk. 

(4) Average ewe’s milk contains 2«67 lb. of starch equivalent 
per gallon, or -33 lb. of starch equivalent per pint. 

(5) An average ewe yields from 2J to 4 pints of milk per 
day, or from 2J to 3J gallons per week. 

Concltudon. —^Examples illustrating the use of the data, 
given above, may usefully be given here. The information, 
given above, provides a scientific basis for computing rations 
for suckling ewes and young lambs, by the method of 
maintenance requirement + production requirement = total 
ration. 

? 
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135 lb. and suckling a single lamb may bo found as follows :— 


Maintenance requirement of ewo from Fig. 2=10-8 lb. starch 
equivalent per week. 

Production requirement for 3 pints of milk per day or 2^ gallons 
per week=2Jx3=7J lb. starch equivalent per week. 

Total ration = 10-8-f 7*5= 18-3 lb. starch equivalent per week. 

The authors have not investigated the protein requirement 
of suckling ewes, but accepted standards suggest that J lb. of 
digestible protein per week should suffice for maintenance, to 
which should be added about 1 lb. of digestible protein for 
each gallon of milk which the ewe is estimated to yield. Thus 
the ration for the ewe above should contain J + 2^= 3 lb. of 
digestible protein per week. 

Ration for Lambs. —^Again, the ration for twin lambs five 
weeks old, and weighing about 40 lb. each, may be calculated 
as follows:— 

Maintenance per lamb per week from Fig. 2, 4J lb. starch 
equivalent: for the two, 9J lb. 

Production requirement for average growth rate of 5 lb. each 
per week at 1 lb. starch equivalent per lb. increase=10 lb. starch 
equivalent for the two lambs. 

Total ration, 9^-4-10= 19J lb. starch equivalent per week. 

The authors have not investigated the protein requirement 
of growing Iambs, but they have no reason to doubt the 
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accuracy of the accepted standards which for 40 lb. lambs 
indicate a requirement of 1 lb. of digestible protein per lamb 
per week, or 2 lb. for the two lambs. An average ewe with 
double lambs may be expected to yield per week 3 gallons of 
milk, which at 2*67 lb. of starch equivalent per gallon would 
supply to her two lambs 8 lb. of starch equivalent per week. 
Ewe’s milk contains 6 per cent, of protein, practically all 
digestible : consequently 3 gallons would supply for the two 
lambs If lb. of digestible protein per week. Subtracting the 
starch equivalent and digestible protein supplied by the ewe 
from the requirements for the two lambs, it appears that the 
ration provided for the two lambs should supply 19J—8 = 
11J lb. of starch equivalent, which should include 2f—1|= Jib. 
of digestible protein. A ration of this kind is by no means in 
accord with accepted practice. Lamb foods generally include 
considerable quantities of such protein-rich feeding stuffs as 
linseed cake, beans, peas. 

The results of the present investigation certainly indicate 
that a lamb food should be rich in starch equivalent and poor 
in protein, but, as was pointed out above, the investigation is 
only of a preliminary character, and some of its results may be 
revised on repetition. 


THE SWEDISH MEADOW AND PASTURE 
ASSOCIATION ♦ 

Gunnar Giobel, M.Sc., Ph.D. 

While animal husbandry, particularly dairying, has for 
many decades occupied a prominent place in the agriculture 
of Sweden, grassland farming, on grass of a permanent type, 
has in general played a rather unimportant r61e in the fodder 
production of the country. At the beginning of this century, 
rapid progress had been made along most lines of agriculture, 
and especially in matters relative to dairying and the 
cultivation of field crops, but little attention had been given 
to the improvement of pastures and meadows. Hay was—as 
it still largely is—obtained from temporary leys of timothy and 
clover and from natural meadows. On estates or farms, provided 
with natural pasture, grazing in the summer-time was, of 
course, common. High-milking cows, however, were usually 
kept in the bjnre to ensure a more uniform milk production, 

♦ Svez^ka Betes-ooh Vallfdreningen, Upsala, Sweden. 

P 2 
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and, in places where suitable pastures were scanty or lacking, 
the entire herd was fed in the byre with mown grass, soiling 
crops, cakes, etc., all the summer. As a rule, however, neither 
this form of grazing on unimproved land, nor the summer 
feeding in the byre, gave quite satisfactory results, the grazing 
often causing a falling off in yields; while the latter method, 
besides being uneconomical, failed to provide sufficient exercise 
for the healthy development of the animals. 

A more keen interest in pasture problems was, however, 
then beginning to develop, and thanks to the splendid pioneer 
work of a number of practical and scientific men, among whom 
Mr. A. Elofson, of Upsala, Mr. N. Bison Kleen, of Valinge, 
and Captain H. Hegardt, of Thors^tra, are prominent, valuable 
experience on the improvement of natural pasture grounds, as 
well as on the establishment and maintenance of permanent 
pastures on land formerly under crop rotation, was gathered in 
various parts of the country. In general, the experience at hand 
some 10 years ago seemed to indicate that, per feeding unit, 
grass and hay could not be so cheaply produced in temporary 
leys of timothy and clover as on improved pasture grounds and 
permanent leys of a pasture type. 

All in all, there was in Sweden, in the early period of the world 
war, a strong interest in pastures and pasture problems, and 
although some attention had already been given to the matter by 
the Central Agricultural Experiment Station of Stockholm and 
the Agricultural Peat Society of Jonkoping—at that time under 
the direction of Dr. iff. von Feilitzen—^it was, nevertheless, 
deemed desirable to have an organization with the solo purpose 
of gathering evidence and spreading knowledge on these 
questions. To this end the Swedish Meadow and Pasture 
Association was formed. The foundation of the Association 
took place at a large meeting of agriculturists in Malmo in 
November, 1916, on the immediate initiative of its present 
Director, Mr. A. Elofson, of Upsala, who, for many years, had 
worked most actively and enthusiastically for a more 
economical production of hay and grass crops, and was a close 
student of the agriculture of the Continent. 

During the first year, the association naturally had to con¬ 
centrate largely on propaganda, but since then it has divided 
its activities between experimental work and extension service. 
The latter will always constitute a most important part of the 
work, since large domains, especially in the northern part of 
the country, are awaiting appropriation and improvement, 
but the research side is coming more and more to the fore, 
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The main features on the Association’s programme are, 
therefore :— 

(1) To work for an economical production of hay and grass 
crops in general; 

(2) To encourage a better utilization of the national resources of 
natural pasture grounds and meadows, by the introduction of 
rational methods for their management and cultivation ; 

(3) To bring about enclosures and the separation of pasture grounds 
from such lands as can more profitably be tis^ for forestry; 

(4) To assist landowners and farmers in the preparation of plans 
for the establishment cmd improvement of their pastures 
and meadows, etc. ; and 

(6) To spread knowledge on these questions among the farmers. 

At the outset, the Association had scarcely any other funds 
at its disposal than those obtained from its members and 
private benefactors, but, in recent years, it has received such 
hearty support from the State that it, at present, approaches the 
position of a State institution. This makes it possible for the 
Association to give its service practically free of charge to its 
members, who pay only the small yearly fee of 5 kr. (5s. 5d.), 
and then receive, gratis, its year-book, containing much valuable 
information on the latest developments and experience in 
pasture problems and the cultivation of hay crops, etc., in 
Scandinavia and elsewhere. 

While the Association had thus to commence work on 
moderate means and in modest circumstances, the demand 
for its service has steadily increased, and the personnel employed 
has more than doubled. At present, the Director has the aid of 
four assistants, clerks, one special research assistant, and 
three counsellors or agents, who are always at the service of 
farmers or agricultural institutions in want of expert advice, 
demonstrations, or lectures on pasture problems, etc. 

Every year, several thousand acres of meadows and pastures 
are improved, and permanent leys of a pasture type, especially 
on estates lacking natural pastures, are laid out, on formerly 
cultivated land, under the immediate guidance and supervision 
of the agents of the Association. 

Short courses, varying from one to six days in length, and 
covering lectures, demonstrations and practical instruction, 
relative to the best methods of establishing and managing good 
pastures, are given free to farmers and smallholders in various 
parts of the country every year. During the summer of 1926, 
fur instance, such courses were held in 21 different places, with 
a total attendance of over 1,000 farmers. 

In addition to these, two courses in the management of 
pasture lands, each covering a period of 10 days, are given 
yearly, with the aid of special State funds, to a limited number 
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of people engaged in instruction work in agriculture and forestry, 
such as county agents, teachers and foresters. 

So far, the research work has been chiefly confined to field 
problems of a more or less direct economic bearing, but, as 
data on such matters become available, problems of a more 
fundamental nature crop up and demand solution. Various 
botanical studies have been undertaken in collaboration 
with scientists at the University of Upsala. Experiments 
are at present being earned out on an extensive scale in most 
sections of the country, relating to the use of stable manure, 
lime and artificial fertilizers for increasing yields from 
pastures and meadows. Particular attention is given to the 
study of the effects of the various materials on the botanical 
composition of the herbage. Other questions that are now 
being investigated are the effect of manuring on the content 
of mineral matter, feeding value and palatability of the 
grass. 

The question of the best methods and seasons of the year 
for clearing is one item on the research programme that has 
received a good deal of attention, and has led to the develop¬ 
ment and manufacture of various practical tools and imple¬ 
ments for the clearing and levelling of land, the destruction of 
shoots and stubbles, etc. In general, a good deal of practical 
information along these lines, and on fencing, has been 
gathered, and is freely given to farmers who need it. 

The Association also maintains a special laboratory for the 
determination of soil reaction and lime requirement, to which 
farmers can send in soil samples and receive advice on the 
question of liming. 

In the experimental work, regarding the use of manures 
and fertilizers on pastures, results have been obtained which 
point decidedly in certain directions, and which seem to be 
of sufficient general interest to warrant some statements as 
to their nature. 

Liming, —In general it might be said, therefore, that 
liming has usually been found to have a negligible effect on 
yields from pastures and does not seem to be necessary except 
on very acid soils, on which a small dressing of burned lime 
has usually proved to give as beneficial results as larger doses, 
while it is always more economical. In certain cases the use 
of larger amoimts of lime has even had a depressive influence 
on yields. On soils bearing a vegetation of heather and 
blueberries and similar plants, however, having a top layer of 
undecomposed raw humus material, considerable amounts 
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of lime are generally required to effect sufficient decomposition 
of the organic matter for the proper establishment of the 
pasture plants. 

Phosphates. —On the other hand, almost all soils have 
been found to respond quickly to the use of phosphatic 
fertilizers. While basic slag has been found to give excellent 
results, and is used, particularly, on light and acid soils, 
phosphoric acid can be more easily procured, and at a slightly 
lower price, in the form of superphosphate, which is therefore 
the most common phosphatic fertilizer in Sweden. In general 
it has been fomid that a basic treatment of 400 lb. per acre 
per annum of this material, or the equivalent of basic slag 
per annum during the first two years, and a dressing of 2001b. 
per acre in following years, does, as a rule, increase yields 
from grassland by 50-200 per cent. Increments of 300-400 
per cent.—and in certain cases, even much more—^have not 
infrequently been recorded. In addition to the effects on the 
yields, a decided improvement in the quality, palatability and 
nutritive value of the herbage has in most cases been 
observed. 

Potash. —On light soils and loams, potash has, of course, 
also been found to increase yields considerably, and in such 
cases dressings of 75-150 lb. of muriate of potash per acre, 
when given in conjunction with phosphatic fertilizers, have 
given good returns. 

Nitrogen. —^Nitrogenous fertilizers have, in most cases, 
been found to increase yields, but there have been many 
failures. Since nitrogen, in whatever form it be given, clearly 
tends to increase the proportion of grasses to legumes, its 
use on pastures has often been found to be rather uneconomical. 
On meadows cut for hay, or on temporary leys containing little 
clover, the manuring problem is usually different, and here the 
addition of nitrogen is frequently required to secure maximum 
yields and a good net profit. 

Farmyard manure. —In general, solid and liquid stable 
manure, as well as certain other kinds of organic manures, 
such as straw and potato stalks, have proved to be of great 
value in increasing the productiveness of pastures and 
particularly in tightening the sward. The evidence at hand 
. points to the summer as the best time for hauling and spreading 
of the solid stable manure. When applied at that time, 
after the pasture has been grazed off once or twice, it does 
not seem to interfere in any way with the palatability of the 
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pasture grass, as seems to be the case when it is spread 
in the early spring before the vegetation has started. 

With regard to the effect of various fertilizers on the 
composition of the herbage, results of a great number of 
botanical analyses of samples, from plots located in different 
parts of the country, point very definitely to the conclusion 
that phosphatic manures in particular have a greatly 
stimulating effect on the legume flora, and most particularly 
on the growth of indigenous wild white clover, which is by 
far the most important pasture plant in Sweden. Potash, 
especially, when applied in conjunction with phosphates, 
also has a similar, although perhaps less pronounced, effect, 
while nitrogen, as already mentioned, usually has an opposite 
effect. 

On the whole, therefore, the evidence, so far obtained by the 
Association on the economical use of fertilizers on natural 
grasslands, tends to support the results of the earlier work in 
England and on the Continent. In Germany, however, where 
artificial nitrogenous fertilizers can at present be procured at a 
relatively low cost,"the tendency is now towards an ever- 
increasing use of nitrogen on the grasslands. It is claimed 
that vegetable protein can be produced more cheaply and with 
greater certainty in this way than solely through the 
encouragement of the legume flora.* Similar results have, also, 
recently been obtained in Great Britain. In order to test the 
efficacy of the new system under Swedish conditions, the 
Association has begun a number of carefully controlled 
experiments with high-milkmg cows on fields differentially 
manured in respect of nitrogen. 

While the results of the application of fertilizers, as out¬ 
lined above, are always most easily observed and controlled 
by measurement of the bulk and botanical composition of 
the herbage produced, other effects, such as the effect of the 
manuring on the quality and palatability of the grass, can 
hardly be so easily determined. Evidence has, however, 
been obtained which points to the conclusion that the latter 
effect is by no means of least importance. Previous to the 
introduction of intensive manuring systems, additional feeding 
stuffs would have to be used if yields of high-milking cows 
were to be kept up during the grazing season ; now, however, 
the experience of progressive farmers indicates that during 
the early part of the summer—say until the middle of July— 

* Schneider, K., 1926: Die Anlage von Dauerweiden und ibr 
Betrieb nach neueren JSrfahrungen (Verlag von W. G. Kom, Breslau 1). 
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even the highest-yielding cows find sufficient food on well- 
manured pastures to maintain their milk production at the 
highest level without any addition of concentrates. After 
mid-July, there is often a gradual falling off in milk yields 
owing to a decline in the nutritive value of the grass. Proper 
manuring, however, tends to delay this declining tendency 
and, in general, also tends to prolong the grazing season. 

There seems to be no effort on the part of the Swedish 
farmer which leads to so rapid and sure results as measures 
taken to improve his natural meadows and pastures; and, if 
drainage is sufficient, no particular measure will give better 
money returns than judicious manuring. 

In localities where pasture grounds are rare or entirely 
lacking, it seems but natural that, to a certain extent, the 
substitution of permanent field pastures for temporary leys 
of timothy and clover should be a sound policy. Experience 
so far indicates, however, that this question is worthy of 
careful attention elsewhere, and that it may be of a far more 
general importance on dairy farms than might at first be 
expected. It goes without sajdng, of course, that for hay 
production for winter feeding, leys of the ordinary type will 
always be more or less necessary. Whether hay can be equally 
well produced on leys of a pasture type is a matter that remains 
to be determined. It will suffice to state that, in most cases, 
where a system of permanent field pastures has been tried, 
it has been found that grass yields, in terms of feeding units, 
may be considerably higher from these than from temporary 
leys, and that, in addition, the cost of production in the former 
case is usually materially less than in the latter. 

There are, therefore, indications that, even under average 
conditions, it may be desirable, from an economic point of 
view, to extend the acreage of field pastures to that of 
temporary leys. This question has been made the subject 
of thorough investigation by one of the foremost experts of 
agricultural economics in the country. With due allowances 
for differences in respect to local circumstances and 
individual needs, he finds that under the present systems of 
farming, where dairying plays a most important role, the 
acreage of permanent field pastures may, under average con¬ 
ditions, be increased with great economical advantage to 
constitute around 26 per cent, of the total area formerly 
under cultivation on a farm. 

It may be said, therefore, that there is at present in Sweden 
—and in this statement all the three Scandinavian countries. 
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aa well as Finland, might be included, all being by location 
and inclination destined to base their agricultural production 
to a large extent on dairying—^not only a strong, growing 
interest in matters relative to pastures, but that actual work 
is imder way towards the realization of a more general 
development of the national resources of natural meadows 
and pastures. It is estimated that the 2*6 million acres of 
meadows, as well as the vast domains suited for pastures 
that are at hand in Sweden at present, could, through proper 
cultivation and management, easily be made to yield at 
least double their present produce. That this would be a 
matter of no little economical importance to a country with a 
growing population, and considerable imports of feeding 
materials, is a foregone conclusion. 

rUt * * * * * . 

CONTROL OF APPLE SCAB ON ALLINGTON 
PIPPIN AND NEWTON WONDER BY TWO 
TYPES OF BORDEAUX MIXTURE 

W. Goodwin, E. S. Salmon, and W. M. Ware, 
South-Eastern Agricultural College, Wye, Kent. 

In 1927, spraying experiments were carried out in one of 
the apple plantations at the South-Eastern Agricultural 
College, Wye, Kent, with the object of determining (a) whether 
the prevention of scab could satisfactorily be secured on the 
varieties Allington Pippin and Newton Wonder by spraying 
with ordinary Bordeaux Mixture ; and (b) whether a Bordeaux 
Mixture made with ready-prepared slaked lime (i.e., 
commercial hydrate of lime or calcium hydrate) was equal in 
fungicidal power to the usual one in which lump quicklime 
is freshly slaked at the start. 

The trees of Allington Pippin and Newton W^ondor selected 
comprised the whole of a small plantation. They were half- 
standards (on Crab stocks) and had been planted in 1913, 
both varieties being at 28 feet square. The height of the 
Allington Pippin trees was 12-15 feet and their spread 21 feet; 
that of the Newton Wonder trees was 15 feet and their spread 
24 feet. There were 42 trees of the Newton variety and 36 of 
the Allington. The plots were arranged in such a way that 
three control blocks, each consisting of 9 trees to be left 
unsprayed, were distributed in different parts of the plantation. 
These plots were numbered 1, 2, and 3, and they included 
altogether 12 trees of Allington Pippin and 15 of Newton 
Wonder. The remaining trees in the plantation were then 
divided into two plots : A, to be sprayed with hydrate of 
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lime Bordeaux Mixture (12 Allington Pippin and 12 Newton 
Wonder), and B, to be sprayed with ordinary Bordeaux 
Mixture (12 Allington Pippin and 15 Newton Wonder).^ 

For Plot B, the ordinary quicklime Bordeaux Mixture was 
prepared according to the formula 8-8-100 (8 lb. copper sulphate, 
8 lb. quicklime, 100 gal. water). The freshly burnt quicklime, 
of good quality and free from ashes, etc., was slaked in the 
usual way with a small quantity of water and was then diluted 
to make 92 gal. of milk of lime. The copper sulphate was 
dissolved in 8 gal. of water and was then poured into the tank 
containing the milk of lime. The resulting Bordeaux Mixture 
was well stirred and carried at once to the spraying machine. 
As regards the hydrate of lime Bordeaux Mixture for Plot A, 
owing to the chemical difference between this form of lime and 
quicklime, it is necessary to use more of the former—lb. in 
the place of every 1 lb. ; the formula thus becomes 8-12-100. 
The method of making is similar in both cases, except that the 
hydrate of lime, being already in the slaked form, requires 
only to be stirred up with a little water to form a thin cream, 
and it is ready to be diluted to 92 gallons and then to have 
the copper sulphate added. 

Prepared hydrate of lime (calcium hydrate) can now be 
obtained as a fine dry powder containing 95 per cent, of 
hydrate, and it costs, as sent out in paper-lined bags, about 50s. 
per ton on rail. A minimum hydrate content of 90 per cent, 
should be insisted upon by the buyer. The material used was 
obtained from the Callow Rock Lime Co., Shipham, Wins- 
combe, Somerset. It can also be obtained from the Snodland 
(Kent) Works of the Cement Marketing Company and from the 
Buxton Lime Company. It was found that, if the paper-lined 
bag was closed at once after the required quantity of hydrate 
of lime had been weighed out, there was very little transform¬ 
ation of the hydrate into carbonate during the period between 
the first and the third sprayings. This point is important, 
because hydrate of lime changes into the carbonate on expo¬ 
sure to air, which normally contains some carbon dioxide, 
and then becomes unsuitable for the preparation of Bordeaux 
Mixture. The bag must therefore not be left open, but the 
paper lining should be carefully closed again and the bag 
fastened up; an empty sack or two thrown over the bag 
of hydrate of lime will also help to keep out the air. 

The first spraying was carried out on May 2, 1927. The 

^ One Newton Wonder tree had recently been replaced by a sm^ 
tree (about 6 ft. high) which was too young to bear more than a negligible 
crop. 
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hydrate of lime Bordeaux Mixture was applied to Plot A at 
the start. A small hand-spraying machine, with pump and 
tank, required one man to work the pump, maintaining a 
pressure of 76 lb., and one man carrying buckets from the 
mixing tub to replenish the tank as it was moved about in 
the plantation. The application of the spray was performed 
by two men, each using a 6 ft. rod with a ‘‘Mistifier Junior ” 
nozzle fitted with the smallest aperture disc. Each rod was 
attached to a 60 ft. length of rubber hose. The weather 
was fine ; and, with no more than an occasional faint breeze, 
ideal conditions obtained for the work. The quantity of 
hydrate of lime Bordeaux Mixture used in spraying Plot A 
was 61 gallons, or gallons per tree, the work being done 
carefully and the leaves well covered. 

At the time of spraying Plot A, scab spots were found on a 
few leaves of all the Allingtons ; the trees were in the “ pink 
bud ’’ stage, with one or two blossoms already open here and 
there in a few of the trusses. On the Newtons single spots of 
scab were found on each of a very few leaves, but only on some 
of the trees. This variety was more backward, being in the 
“ close pink bud ” stage. 

Plot B was sprayed next, on the same day (May 2), with 
ordinary quick-lime Bordeaux Mixture, after the tank and pipes 
had been washed out with water. The amount of mixture used 
on this plot was 62 gallons. Scab was found here on a few 
leaves of every Allington tree, but in the Newtons it was so 
rare that only one spot was found on each of two trees. 

As regards the condition of the unsprayed (control) plots 
1, 2, and 3, at this date, many leaves of the Allingtons showed 
scab, and a few were marked with brown areas on both surfaces 
where the fungus had killed the underlying tissues. On the 
Newtons, however, scab was rare. One tree of Allington 
Pippin (Plot 2) was especially noticeable, owing to the presence 
of numerous one-year-old shoots which remained. Many of 
these were covered with scab pustules. 

The second spraying was carried out on May 23. The weather 
was sunny but cool, and there was only a suspicion of a 
breeze during the spraying of Plot A, which was done 
first. Later, however, when spraying was in progress on Plot B, 
the wind increased and became gusty, with intervals of 
complete calm. Plot A received 67 gallons and Plot B about 
66 gallons. At this date there was a growth of 9 inches of new 
wood on the Allingtons, with as many as 8 new and expanded 
leaves on each shoot. Several of the older leaves showed brown, 
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dry, dead areas, | in. diameter, either at the apex or at the 
margin. It was at first thought that this might be an injury 
resulting from the first application of the spray, but the scab 
fungus was found above or below each spot. The fungus was 
producing an abundance of spores on many of these older 
leaves, and a rather severe early attack was undoubtedly in 
progress. The more recently expanded leaves on the young 
wood, although unsprayed, showed no signs of scab—perhaps 
owing to the dry weather of the preceding few weeks. The 
petals of the Allington blossom had fallen, but a few remaining 
flowers could be seen high up in the trees. On the Newtons 
a growth of 7 inches of new wood had taken place, and as 
many as 7 new leaves were expanded on these fresh 
shoots. A small amount of scab was present on the oldest 
(sprayed) leaves, but brown, dead patches caused by the 
fungus were rare, and no more than two were seen on any one 
tree. As with the Allingtons, the leaves which had expanded 
after the first application were found not attacked. There 
was no spray injury or leaf fall in either variety. 

As regards Plot B, which was sprayed next (on the same 
day), both varieties were exactly as described for Plot A with 
respect to new growth, immunity of the fresh foliage from 
scab and absence of spray injury ; also with respect to intensity 
of scab attack, except that, in Plot B, the attack on Newton 
Wonder was even less than it was on that variety in Plot A. 

In the control plots 1, 2, and 3, a general and rather severe 
attack was developing on the older leaves of the Allingtons ; 
there were large spreading patches of scab on both surfaces, 
and sometimes brown, dry areas showed where the leaf had 
been killed through from one surface to the other. These 
were most commonly situated at the margin. A few of the 
older leaves were completely covered with scab, and many 
were puckered. The new foliage on the young wood was not 
attacked. As regards the Newtons, a few of the older leaves 
on every tree showed a dry, brown area at the apex. From this 
the scab fungus was spreading over the remaining healthy 
leaf surface in widening zones. As in Plots A and B, the 
yoimg foliage on the new wood was not attacked. After 
examination of the trees in these unsprayed plots, where 
large dendritic patches of scab occurred on the leaves, it was 
evident that the result of spraying the trees in Plots A and 
B had been to check the development of a severe attack. 

The third application was made on June 13, Plot A 
being sprayed first and Plot B about an hour later. The 
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day was dull, cloudy, and calm, except for an occasional 
gusty breeze. Fifty-eight gallons of hydrate of lime Bor¬ 
deaux Mixture were used on Plot A and 60 gallons of 
ordinary mixture on Plot B. On the Allingtons, 6 to 8 
inches of new wood, bearing five to seven fresh leaves, had 
grown since May 23. The Allington apples were much more 
numerous than the Newton and showed greater variation in 
size. A few spots of scab were seen on the oldest leaves, but 
the fungus had apparently been killed by the former sprayings. 
There was no scab on the new, unsprayed foliage, and the 
heavy crop of small apples was quite clean. Traces of a brown 
coloration, thought to be incipient russetting, were seen 
occasionally on the fruit, and very minute cracks (visible with 
a lens) were associated with it. 

The new wood on the Newtons had grown a further 7 inches 
since the previous spraying, and on this there were four to 
six fresh leaves ; these were green and contrasted with those 
lower down which were covered with the bluish spray deposit. 
By this date the largest Newton apples had grown to a diameter 
of 1 in., and it was noticed that a few of these larger fruits 
were brown on one side, and minute cracks were visible with 
a lens. There appeared no doubt that this was russetting in 
its earliest stage, and it was most frequently, although not 
alwaj’^s, in parts of the tree which, judging by the very blue 
colour of the foliage, had been sprayed heavily on the previous 
occasion. There was, however, no fruit drop and no injury 
to the leaves. 

In the unsprayod (control) plots, 1, 2, and 3, there was no 
russetting of the fruit in either variety. On the Allingtons, 
a very few apples showed as many as a dozen minute spots 
of scab. The fungus also occurred on brown, dead spots at 
the tips of the oldest leaves (often those surrounding the fruit 
trusses) and could be seen spreading over the surfaces of the 
leaves from these spots. The youngest foliage on the upper 
part of the new growth (leaders and breastwood) was not 
attacked. Thus, it was only rarely that scab was found to 
have progressed as far as the fifth or sixth leaf from the base 
of a shoot measuring 15 in. and bearing as many as 11 or 12 
leaves—-in spite of the fact that the fifth or sixth leaf must 
have been exposed to infection for longer than three weeks. 
On the Newtons, the new wood had grown to a length of 
13 in. and bore 12 fresh leaves. Scab was only rarely found, 
and then it occurred on and near the brown, killed patches 
at the tips and margins of the older leaves. At that date, the 
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disease was not threatening, and was apparently making no 
progress. 

In Plot B, the Allington fruit showed slight spray damage, 
which was less conspicuous than in the Newtons. The foliage 
was uninjured and healthy, except that occasionally spots of 
scab occurred on a few older leaves on brown, dead areas. 
The Newton apples, like the Allingtons, showed the early 
stages of russetting in the same manner and to the same 
extent as in Plot A. This was not always found close to foliage 
which had obviously been heavily sprayed, and it was 
roughly estimated that not more than 5 per cent, of the 
apples were thus affected. No scab was found on the leaves 
or fruit of Newtons in Plot B. As regards spray injury to 
the foliage, on some of the larger branches there were three 
or four leaves of a pale yellow-green colour which were about 
to fall. There was no purple spotting of the foliage, and no 
leaves had fallen to the ground. 

During the abnormally wet weather which prevailed in the 
succeeding months, the scab fungus found conditions suitable 
for a rapid and overwhelming attack on the leaves and fruit 
in the unsprayed plots. The extent of it could be seen while 
the crop was still on the trees, and, by comparison of the 
apples on the sprayed and unsprayed trees, it was evident 
that both Bordeaux Mixtures had provided adequate 
protection. 

The Crop Graded for Scab. —^The crop was very heavy in all 
the plots, and was picked on October 8, being graded by 
hand“ for the amount of scab present. The system of grading 
adopted was as follows: Grade 1 consisted of apples 
free from scab‘s; Grade 2, of those apples on which scab 
spots were few or many, but which wore not unmarket¬ 
able ; Grade 3, of apples which were so cracked or disfigured 
by scab as to be unmarketable. 

The total crop of Allingtons was 4 tons, 2 cwt., and of 
Newtons, 4 tons, 7j cwt. From each plot, the number and 
also the weight of apples in every grade was ascertained, 
and the results are summarized in Table I. Taking first 
the unsprayed (control) trees, it will be found that the 
incidence of disease was very considerable in all three 

* All the grading was carried out by the same two persons. 

• Whilst from the commercial standpoint these apjdes were 
free from scab, as many as three very minute spots on an apple (each 
not larger than the head of a pin) were not considered siifficient to 
reduce that fruit to the level of Grade 2. Such cases wore numerically 
very small. 
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I)lots.^ The Allingtons in them, taken together, yielded 
93 per cent, by weight^ of scabbed apples, viz,, 80 per cent, 
in Grade 2, and 13 per cent, in Grade 3 ; only 7 per cent, of 
the crop was scab-free (Grade 1). 

TABLE I. 
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The Allingtons sprayed with the two Bordeaux Mixtures— 
whether made with quicklime or with hydrate of lime—gave 
no less than 88 per cent, of scab-free apples. In the unsprayed 
plots, as have been mentioned, only 7 per cent, of the fruit 
was clean. Further, whilst 13 per cent, of the unsprayed 
Allingtons were so scabbed and cracked as to be unmarketable, 
no apples at all w^ere thus affected on the trees sprayed 
with ordinary quicklime Bordeaux Mixture, and only one 
apple in a thousand occurred in this unmarketable Grade 3 
in the Allingtons sprayed with hydrate of lime Bordeaux 
Mixture. 

Newton Wonder in the three control (unsprayed) plots taken 
together, yielded 86 per cent, of scabbed apples, viz,, 80 per 
cent, in Grade 2, and 6 per cent, in Grade 3 ; only 14 per cent, 
of the fruit was scab-free. The Newtons sprayed with hydrate 
of lime Bordeaux Mixture gave 88 per cent, of scab-free 

* It must be romarked that all the plots were used in 1926 for a 
similar series of spraying experiments. Owing to the failure of the 
crop in that year, the results of the spraying as regards control of 
scab on the fruit could not be ascertained. As has been pointed out 
previously (Goodwin, W., and Salmon, E. S., Notes on Two Fungicides : 
Sulphur and Bordeaux Mixture,” this JouBNAn, XXXIV, 517-528, 
September, 1927), it was observed that the foliage on the unsprayed plots 
became severely infested with the scab fungus, while that on the 
sprayed plots remained clean. It is necessary, therefore, to bear in 
mind the possible cumulative effects of spraying or not spraying, when 
considering the striking results obtained in 1927 on these" plots and 
described in the present paper. 

* As will be seen by reference to Table I, the percentages according 
to number approximate very closely to those according to weight. 
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apples, and with quicklime Bordeaux Mixture 86 per oent. 
Here again the remarkable protective power of Bordeaux 
Mixture is shown, since only 14 per cent, of the unsprayed 
Newtons were scab-free. 

During grading, a record was kept of all apples that showed 
distinct russetting, with the following results :— 




Number 

Weight of 

PercerUage 

Percentage 

Plot 

Variety 

of 

Apples 

Apples 

russetted. 

russetted. 


Allington 

(«>.) 

(by number) {by weight) 

A 

476 

82 

21 

2-5 


Newton .. 

62 

16 

0-6 

0-6 

B 

Allington 

456 

7 9 ~ 

3^ 



Newton .. 

34 

G-5 

0-22 

0-17 


From the control (unsprayed) trees there were only two 
small apples (Allington) that showed any signs of russetting. 
From the above figures it is seen (a) that the Bordeaux 
Mixtures, whether made with hydrate of lime or with quick¬ 
lime, behaved alike as regards russetting, and (6) that Allington 
Pippin is more susceptible to injury than Newton Wonder. 
Although the russetting of Allington Pippin was appreciable— 
viz,^ from 2*5 to 3*0 per cent., this percentage included all 
apples that were distinctly russetted. A considerable pro¬ 
portion of the apples in the rest of the crop had a slightly 
roughened skin ; this, however, was not sufficient to depreciate 
their market value. In view of the fact that the effect of 
Bordeaux Mixture was to convert a crop of Allingtons showing 
93 per cent, of scabbed apples into one showing only 12 per 
cent., the existence of about 3 per cent, of russetted fruit is 
of little moment. 

General Discussion. —^The results obtained in 1927 show 
clearly that even in a wet summer Bordeaux Mixture 
applied three times controlled Apple Scab to a remarkably 
satisfactory degree. The results of other spraying experiments 
which have been published from time to time in this Journal® 
have given similar evidence. 

We may, therefore, consider now the reason why home¬ 
made Bordeaux Mixture is not used to any considerable 
extent by the commercial apple grower in this country. 
The main objections appear to be (a), the trouble involved in 
making the mixture, and (6) the fear that serious injury, 
either in the form of leaf scorch and leaf fall, or of russetting 
and cracking of the fruit, may occur. _ 

* Bagenal, N. B., Goodwin, W.,^imon, E. S., and Ware, W. M., 
Vol. XXXII, 137-149, May, 1925, and XXXIII, 38-49, April, 1926; 
Petherbridge, F. R., and Dillon Weston, W. A. R., Vol. X3QQI, 1119- 
1127, March. 1926. 

Q 
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With regard to (a), it has been pointed out previously in 
this JouRNAi/ that when making Bordeaux Mixture with 
lump quicklime, the trouble involved is in reality slight, and 
can be reduced appreciably by making stock solutions ; 
further, now that it has been shown by the results just 
presented, that Bordeaux Mixture of equal fungicidal efficiency 
can be made with prepared hydrate of lime in powder form, 
the trouble involved has been reduced to a minimum. 

With regard to (6), where serious scorching or russetting 
have been reported, this has usually resulted from one or 
other of the following causes :— 

(f/) Susceptibility of the Variety .—Certain varieties are 
particularly susceptible to injury by Bordeaux Mixture, and 
this spray must not be used on these under any conditions. 
A list of these varieties will be found in Leaflet No. 131, Apple 
and Pear Scab, published by the Ministry of Agriculture and 
Fisheries.® 

(h) Over-spraying .—Frequently too much Bordeaux Mixture 
is applied to the trees at the second and third sprayings. 
A nozzle must be used throwing a fine, mist-like spray, the 
very fine drops of which will adhere to the leaf surfaces without 
causing any considerable amount of drip. 

If spray guns are used, they should be set to throw the 
finest spray, and the operators must be taught to keep them 
in proper order and to move quickly so as to avoid drenching 
any part of the tree. A strictly temporary and sparing use 
of the coarse jet in reaching the upper parts of the tree must 
be enforced. In the third application, the aim should be to 
confine the spray to the foliage on the newly-formed wood ; 
foliage already protected by a coating of dried-on Bordeaux 
Mixture should, as far as possible, not again be sprayed. It 
will be noted that, in the experiments described above, a 
smaller quantity of spray fluid was used in the third than in 
the second application. 

For the successful control of Apple Scab, the time, as well 
as the method, of application of Bordeaux Mixture is of the 
greatest importance. In certain seasons, when frequent gales 
and rains occur in spring and early summer, it is very diflScult 
to find weather conditions suitable for spraying. It may be 
pointed out, however, that it is just these weather conditions 
wh ich suit the scab fungus and enable it to in fect heavily 

’ Salmon, E. S., Th^ Making and Application of Bordeemx Mixture 
January, 1910. Vol. XVI. p. 793. 

® Single copies of this leaflet can be obtained free, on application to 
the Secretary, 10, Whitehall Place, London, S.W. 1. The most recently 
revised edition was issued in January, 1928. 



1928.] Bordeaux Mixtures eob Apple Scab. 


235 


both leaves and fruit. Consequently, it is in such seasons 
that the preventive effects of Bordeaux Mixture are shown 
to the full. The grower who has everything ready so that 
he can spray with home-made Bordeaux Mixture at a few 
hours’ notice, on such fine days as do occur in a wet May 
or June, can confidently expect to reap his reward. 

Tn conclusion, it must be emphasized again that in home¬ 
made Bordeaux Mixture apple growers have a sure protection 
against scab. Scientific experiments in this country have 
proved that on certain varieties, e.g., Bramley’s Seedling, 
Allington Pippin and Newton Wonder, Bordeaux Mixture 
(when home-made) can be used with perfect safety and success. 
At the present time, a considerable quantity of apples of these 
varieties, heavily infested with scab, are put on the English 
market, and compare very unfavourably with the clean, 
sprayed fruit imported from overseas parts of the Empire 
and from the United States. Growers in this country, by 
failing to control scab, on varieties such as these, by intelligent 
spraying, are not taking advantage of the results offered by 
modern research. 

Summary* —(l) Similar plots of trees of Allington Pippin and 
Newton Wonder wei*e s})rayed three times with two kinds of 
Bordeaux Mixture:—^A, made with prepared, slaked lime 
(hydrate of lime or calcium hydrate), and B, made, as is ordin¬ 
arily done, with lump quicklime. The fungicidal powers of 
the two mixtures proved to be identical and eminently satis¬ 
factory. 

(2) Three control (unsprayed) plots were left adjoining those 
sprayed. The attack of the scab fungus during the wet summer 
of 1927 was very severe, as shown by the amount of this 
disease on the crop when hand-graded. The percentage by 
weight of scab-affected apples was 93 in the Allingtons (total 
crop, 12 trees, unsprayed, tons) and 86 in the Newtons 
(total crop, 15 trees, unsprayed, tons). 

(3) The percentage by weight of scab-affected apples in the 
sprayed plots was as follows : Allington Pippin, Bordeaux 
Mixture A, 12 ; Bordeaux Mixture B, 12 ; Newton Wonder, 
Bordeaux Mixture A, 12 ; Bordeaux Mixture B, 14. The 
total crop (sprayed) was 2f tons of Allington Pippin (24 trees) 
and 2| tons of Newton Wonder (27 trees). 

(4) No appreciable leaf scorch was caused on either variety 
by the spraying. Russetting of the fruit occurred to a slight 
extent, but was appreciable in only 2-5 to 3*0 per cent, of the 
Allington and 0*2 to 0*6 per cent, of the Newton variety. 

Q 2 
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GRAIN MIXTURE CROPS 

James C. Brown, P.A.S.I., 

LdU Vice-Principal of the Harper Adams Agricultural College^ 

Mixed cereal and pulse crops have long formed part of the 
common farm practice of certain districts in Scotland, and are 
there known by the name of Mashlum or Mashlin. Similar 
mixtures are grown in the East Riding of Yorkshire imder the 
name of Pease-away-Beans. The exceptional reliability and 
productiveness of the crop first attracted the writer s attention 
when experimenting with green forage crops. Mixtures of this 
kind are excellent green fodder, and a similar type of crop has 
become popular for use as silage. 

Advantages of the Crop. —A suitable, mixed crop will give 
good yields, on many soils, where the cereal crops are not satis¬ 
factory. Where it is known that a heavy pure com crop can be 
grown, there is no gain from substituting the mixture, but on 
such land it can be taken, with advantage, as a second grain 
crop. Under favourable conditions, the dense canopy, which the 
crop makes, smothers out all the common weeds of arable 
land except docks. Whether the crop will actually clean land 
of weeds depends on its getting a start in growth in advance 
of them. It is most successful for this purpose when sown in 
February, and straight after the plough. On clean land a 
succession of crops can be taken without any falling off in 
yield, and without injury to the land. The grain is a suitable 
concentrate for all classes of farm live stock, and the straw is a 
useful rough fodder. 

Soils Suitable .—The crop can be grown with success on a 
wide range of soils, but probably has its greatest use on the 
weaker wheat soils. On rich soils, it gives a very great bulk, 
tending towards an excess of straw. On light soils, autumn 
sowing gives the best results. The crop can be adapted to 
differences of soil by the selection of varieties and the 
adjustment of relative quantities. 

Seed. —^Every soil has its own peculiar needs as regards 
seed, and only by experience can the best proportion to use be 
arrived at. However, a mixture of 2 bus. beans, bus. 
oats, 1 bus. barley, and 1 bus. field peas, sown at the rate 
of 4 bus, per acre, is likely to give good results on all soils. 
The same mixture of seed gives different proportions in the 
resulting crop in different years. The character of the crop can 
be varied, to some extent, by the selection of varieties of the 
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several grains. Tick beans should be sown on the lighter soils, 
and, where the common varieties of field pea make a too 
luxuriant growth, the Early Dun variety should be sub¬ 
stituted. For autumn sowing, winter varieties must be chosen, 
and, if the seed is sown earlier than mid-November, vetches 
should replace the peas. 

Sowing. —The crop may be sown successfully at any time 
from early September until the end of March, the varieties 
chosen being altered according to the season. It has been noted 
that early autumn sowing gives good results on light land. 
Very heavy crops are obtained from January and February 
sowing. For these sowings, Bountiful or Marvellous oats are 
preferable, while the black or grey winter varieties are to be 
preferred for autumn sowing. The seed may be mixed and sown 
broadcast or drilled in the usual manner. When sown broadcast 
on the raw furrow, two bouts of the spring tined harrow will 
cover the seed securely. On light soils, it is a good plan to 
plough in the beans and sow the i*emainder of the mixture in 
the usual way. On these soils the land, after sowing, should 
be rolled with a heavy roller—^in no other case should any 
cultivation be given after sowing is completed. 

Position in Rotation. —This mixture may be taken as an 
extra com crop, following a pure cereal, without the risk of 
injury to the land which usually follows two white straw 
crops taken in succession. It may be grown several years in 
succession and then be followed by a cereal. In this case, it is 
desirable that the crop, immediately preceding the cereal, 
should be cut in a green state. It may also take the place of the 
cereal crops in the usual mtation. 

Manuring. —Where the land is in fair heart, no manure need 
be given ; otherwise 6 cwt, of high-grade basic slag should be 
given previous to sowing ; on the lighter soils, 2 cwt. of 
kainit should be applied in addition. On these soils, the crop 
receives a very marked benefit from dressings of farmyard 
manure, the effect being particularly marked on the beans. 
Quick-acting nitrogenous manures do not appear to add much 
to the yield of the crop. 

Yield.—On suitable soils, the yield is heavy; the green 
weight may reach 19 tons per acre, representing over 4 tons 
total dry weight. An average crop is 25 cwt. of grain and 
35 cwt. of straw. The grain : straw ratio is generally better on 
the smaller crops. It is often possible to grow much heavier 
crops of the mixture than could be secured by sowing any of its 
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components separately. The legumes stimulate the growth of 
the cereals in the mixture, resulting in taller straw carr 3 dng 
heavier heads. 

Harvesting. —The cereals ripen in advance of the pulse and 
the crop should be reaped as soon as the former are ripe. 
It is an advantage to cut the beans while they are still carrying 
the green leaf if the seed has reached a firm condition. When 
this is done, the haulm has a considerable food value and no 
grain is lost by shedding ; ripening is completed in the stook. 
Mixture crops of this kind rarely become lodged if a sufficient 
proportion of beans be included, but their weight and bulk, 
when reaped in a partly unripe state, present some unusual 
harvesting problems. On many soils, both peas and^ vetches 
make excessive growth and their luxuriance among the cereal 
plants results in a tangled crop. Stiff-strawed varieties of the 
cereals should be selected, when otherwise suitable, to help to 
keep the crop upright. To make the most of the crop for feeding 
purposes, it should be reaped while the beans are still somewhat 
unripe : if they are allowed to become dead ripe, not only is a 
considerable loss involved through the shedding of the seeds, 
but the feeding value of the straw is much reduced. 

Harvesting with the reaping machine is in most cases possible. 
An up-to-date binder is required, and a greater strain is placed 
on the machine than when the usual cereal crop is being reaped; 
but the modem reaper is equal to the increased demand made 
on its strength. The chief difficulty is experienced whore the 
ground is soft and inclined to yield beneath the weight of the 
machine, as a greater tractive force is then applied at the land 
wheel to effect the cutting, and “ wheel slip ” may result, with 
the consequent stopping of the machine. The importance of 
keeping the knife sharp need scarcely be emphasized. The 
draught may be eased by leaving a somewhat longer stubble 
than is usual. 

The binder should be adjusted to deliver large sheaves, as 
these are more easily ejected from the machine and stand better 
in the stook than smaller ones ; the common objection that 
large sheaves do not dry easily does not apply in this case as 
the mixture does not pack close. It may, in some cases, be 
necessary to provide a man to walk by the machine to pull 
away any sheaves not thrown clear. The greater weight of the 
crop, compared with a cereal, demands more power to operate 
the machine. The dividing prongs may be strengthened and 
made longer to deal with an exceptional crop. Four horses 
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should be employed and an additional driver ; the speed of 
the team should be increased consistent with steadiness. It is 
important that the knife should not be overloaded, and where 
the crop overhangs the driveway the machine should be driven 
well outside it, even if this means cutting only a small swath. 
When the crop overhangs in patches only, it may be lifted 
back by hand. Where the land slopes considerably, it is desirable 
to avoid cutting uphill if the crop leans over the cut portion in 
that direction. 

Sheaves made in this way are large, open and rough, and, once 
stooked, are rarely blown over. The stooks take longer to dry 
than the usual com crop, but arc very resistant to bad 
weather, and any unripe beans or peas ripen out satisfactorily 
during the drying process. To avoid moulds developing in the 
stack, it is desirable that the seeds of the beans and peas 
should be hard when the crop is carried. 

Thrashing. —^Mixcd crops can be thrashed satisfactorily 
with the ordinary thrashing box. When the grain is intended for 
use on the farm, the splitting of the beans and peas, which 
takes place to some extent, is no drawback. This can, however, 
be avoided and the straw still be thrashed clean, by setting the 
concave wider than usual and speeding up the drum. 


Feeding the Crop. —The writer has had quite good results 
from feeding the crop simply chaffed, grain and straw together, 
without thrashing. Young cattle thrive well on it when fed this 
way with chaffed marrow-stem kale. For other classes of stock 
it is probably better dealt with in the usual way. The cost of 
grinding the grain reaches 15s. to 18s. per ton, and experiments 
are needed to test the efficiency of soaking the grain instead of 
grinding. 


Cost of Growing. —Costs vary greatly between different 
farms, but the crop should not in any case cost more, ton for 
ton, than a cereal crop. The following example of costs applies 
to very adverse conditions of soil and situation :— 


Manual labour 
Hors^ labour 
Artificial manure 
Seed .. 

Kent and rates 
Depreciation of implements 


iK 




£ 

s. 

d. 



2 

2 

0 per acre 



2 

4 

0 „ 




15 

0 „ 



2 

1 

0 .. 



2 

0 

0 




8 

0 „ 


£9 10 0 

Ht * ♦ 
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THE ALLSCOTT (SALOP) BEET SUGAR 
FACTORY 

The Shropshire Beet Sugar Companj^ Ltd., erected their 
factory at Allscott in 1927. The factory was commenced in 
May and finished in November, a remarkably rapid achieve¬ 
ment in construction. It is situated on an excellent site 
about three miles west of the town of Wellington, Salop, and 
lies between the main L.M.8. and G.W. Joint Railway line 
and the river Tern—^which joins the Severn some four miles 
further west. The factory is also well served by roads. 
Supplies of beet are drawn chiefly from within a radius of 
15 miles of the factory, although, outside this area, there 
are three districts, namely. North Shropshire, Newport and 
Bridgnorth, which grow considerable quantities of beet, 
in addition to which the Staffordshire borders are also a 
useful source of supply. 

An interesting feature of this factory, as distinct from 
other British factories, is the beet storage system. On arrival, 
the beets are passed through rotary dry cleaners on to endless 
conveyor belts which pass them either to ground level 
‘‘ dumps,’’ or direct to the factory. This makes it possible 
to ensure that only clean and well-topped beets are stored, 
the remainder being conveyed direct to the factory on arrival. 
This year, however, on account of the increased acreage 
contracted for, additional facilities, in the form of water- 
flume conveyors, are to be installed to relieve the existing 
plant. 

Washing. —The beets, having reached the factory on the 
endless belt conveyor, are diverted to a large trough-shaped 
bath or washer, where adhering dirt is removed. The beets 
thus cleaned, are then passed over the stone catcher, whence 
they are conveyed by a worm-conveyor to the bucket elevator 
and lifted to the top floor of the factory. 

Automatic Weighing. —^The beets fall from the bucket 
elevator into a weighing machine which empties automatically 
after each filling of 1,000 lb., and registers the quantity 
passed. The object of this weighing is to enable the factory 
manager at any moment to determine the amount of raw 
material received into the factory during a given period. 
This control, when related to the quantity of sugar manu¬ 
factured, and to the laboratory tests of sugar-content of the 
beets used, makes it possible to exercise a strict supervision 
of the process and to ensure economical working. 
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glicing •—^From the automatic weigher, the beets fall into 
three slicing machines, which, fitted with three-cornered 
knives fixed on discs rotating in a horizontal plane, cut the 
roots into thin fingers or cossettes. The slicing capacity of 
the factory is 800 tons of beet in 24 hours. 

Diflosion. —^The extraction of the juice from the sliceif at 
the Allscott factory is carried out by means of the ordinary 
diffusion battery, as distinct from the continuous diffuser 
employed at the Poppleton factory and described in the 
October, 1927, issue of this JoctrnaIj. At Allscott, the battery 
consists of 16 vertical cylindrical vessels of 80 hectolitres 
(1760 gal.) capacity. The slices are conveyed to each diffusion 
vessel by a rake conveyor, and extraction of the sugar takes 
place by the physical process known as osmosis, f.c., the 
slices are surrounded by hot water or thin juice into which 
the sugar diffuses, the action continuing until the concen¬ 
tration of juice around the beet cossettes is equal to that 
\vithin the cossettes themselves. The vessels are so arranged 
that, at any one time, each contains cossettes in var^dng stages 
of exhaustion, the juice being circulated from one to another, 
thus ensuring the maximum extraction of sugar. The whole 
circulation process takes about an hour. The concentrated 
raw juice is passed through a strainer, which removes fibrous 
matter and other impurities, and is drawn into a measuring 
tank, after which it is subjected to purification. 

Meantime, the exhausted slices are withdrawn from the 
diffusion vessels, put through presses, and the water content 
reduced to 84 per cent. The slices pass to the pulp-drying 
plant, which consists of a slowly rotating drum in which they 
are exposed evenly to hot air. The slices finally obtained 
contain only from 12 to 13 per cent, of water. The dried pulp 
is then bagged. Facilities are also available for mixing hot 
molasses with the wet slices before drying, when molassed 
pulp, an excellent cattle food, containing nearly 20 per cent, 
of sugar, is obtained. 

Carbonation. —^The first stage in the purification of the 
juice is effected by the addition of milk of lime, the limestone 
for the production of which is burnt in a vertical kiln on 
the premises. The limed juice then passes to the carbonation 
tanks, where, by the introduction of carbon-dioxide gas 
derived from the burning of the limestone, the lime and 
impurities are precipitated. The liquor is then passed through 
filter presses. The lime mud deposited on the filter cloths 
contains 58 per cent, of carbonate of lime, with quantities of 
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organic matter, phosphates, nitrates, and salts of potash, 
and makes a very good fertilizer. The clear juice from the 
filters is again treated with carbon-dioxide and subjected to 
a further filtration. 

Sulphitation. —^Remaining traces of lime are removed from 
the*filtered juice by sulphitation (sulphur-dioxide treatment) 
and final filtration. A juice containing 86 per cent, of water 
and with a purity of 93 per cent, is then obtained. 

Evaporation. —The concentration of the juice takes place 
in a pressure steam evaporation station (Turek s^^stem), 
consisting of three vessels, in the first of which back-pressure 
steam from the turbine and direct steam are used. The other 
vessels are treated with steam from the preceding evaporator. 
In this way, the steam consumption is I’egulated on an 
economical basis. From the last evaporator, the steftm does 
not pass to condensers but to the pre-heaters, thus making 
fuU use of all he^at available and reducing the coal con¬ 
sumption to a minimum. From these three evaporators, a 
thick juice, containing from 35 to 40 per cent, of water and 
with a purity of from 94 to 95 per cent., is obtained. 

Crystallization. —The juice is then passed through filters 
to a large tank which supplies the vacuum pans, two of which 
boil fine crystals. The vacuum pans arc heated with the steam 
from the evaporators, and only to a small extent with return 
or live steam. When the boiling process is finished, the 
masseeuite (crystals mixed with S 3 u’up) flow into large tanks 
(strike mixers) with revolving gear, whence the masseeuite 
passes through a screw conveyor to the various centrifugals. 

Centrifugation. —Large Weston centrifugals are used, con¬ 
sisting of baskets revolving on a perpendicular shaft at 800-- 
1,000 revolutions ])er minute, the drive being above. The 
sides of the baskets are made of perforated brass screen, 
through which, when the centrifugal is rotating, only the 
syrup can penetrate. 

When the centrifugals are stopped, the sugar crystals 
that have collected around the sides of the basket are scraped 
off with wooden shovels and pass out through the bottom, 
whence they fall on to a shaking conveyor. They then travel 
up a bucket elevator and along an endless band to another 
screen conveyor, or ‘‘ shaker,” which acts also as a grader 
of the crystals. 

Owing to the climatic conditions prevalent in this country, 
it has been deemed advisable to install a granulator, which 
will be in operation'next season. 
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The syrup, thrown off by the centrifugals, is collected in 
tanks, from which it returns to the process, and as much 
sugar as possible is separated, leaving thick molasses con¬ 
taining about 50 per cent, of sweetening matter. 

Weighing and Bagging. —The sugar is weighed and bagged 
automatically. The bags are sewn up by machine, and con¬ 
veyed to the sugar store, where they are loaded into trucks 
immediately alongside the store and dispatched. 

Factory Output and Working. —The following were the 
production figures for the 1927 campaign :— 


Sugar .. . . .. . . . . 6,420 tons. 

Wot pulp. . . . . . .. . . 0,350 „ 

Dried pulp . . . . 2,475 ,, 

Dried pulp molassod . . . . . . 185 ,, 

Molasses .. .. .. .. 1,737 ,, 


The sugar was sieved and graded into three classes—fine 
granulated, which was 70 per cent, of output; medium, 
20 per cent. ; and coarse grain, 10 per cent. Alterations in 
plant should enable the whole of the 1928-29 output to be 
classed as fine granulated. 

The raw material used included :— 

Cloan boet . . 51,561 toiiH. 

Limestone 3,100 ,, 

Coal . . . . . . . . 6,200 „ 

Coke . ... .. 320 „ 

Many thousands of bags for sugar and pulp, and largo 
quantities of chemicals, wore also used. Steam is provided 
by three Babcock and Wilcox boilers, and the power and 
lighting is derived from two turbo-generators of KVA 1,500 
each, supplied by the General Electric Company. 

The amount of water consumed daily by the factory during 
the manufacturing campaign is approximately 3i million 
gallons. The effluent from the factory—consisting of the 
conveying and washing water which forms the greatest 
proportion of the effluent, the diffusion waste water and 
the pulp press water—is screened and filtered by means of 
the Brackett screen, which is described in the “Report on an 
Investigation into the Desiccation of Sugar Beet and the 
Extraction of Sugar “ (H.M. Stationery Office). 

In 1927, 7,300 acres of beet were contracted for with the 
Allscott factory by 1,179 growers, and in 1928—^in spite of the 
reduction in the beet price—contracts have been made with 
1,230 growers for 9,175 acres. The amount of beet trans¬ 
ported by road to the factory during the 1927-28 campaign 
was approximately 30 per cent, of the total tonnage received. 
In the coming campaign a road transport organization. 
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with headquarters at the factory, will contract with the 
growers to haul beets from farms situated at an unecon¬ 
omical distance from a railway station. 

In the 1927-28 campaign, 573 workers were employed in 
the factory, and 93 are estimated to be employed during 
the summer months. 

On the agricultural side, tests are being carried out with 
varieties of seed, including early maturing varieties, and 
with manures, with a view to discovering those most suitable 
for the Shropshire area. Tests ^lre also being made of British 
and foreign implements for use in beet cultivation and 
harvesting. It is interc\sting to note that growers within a 
short distance of the Allscott factory are appreciating the 
value of wet pulp as a cattle food, and arrangements are in 
hand for daily deliveries to be made to growers. 

4c 4c ♦ * « 

COST OF PRODUCING FARMYARD MANURE 
ON THE FARM OF THE HERTFORDSHIRE 
INSTITUTE OF AGRICULTURE 

J. W. Reid, N.D.A., C.D.A. (Glas.), 

Hertfordshire Institute of Agriculture. 

Complete cost accounts have been kept on the farm of the 
Institute since 1923, and much useful information regarding 
costs of production has been accumulated. The following notes 
are based on the cost of production of farmyard manure 
during the years 1923-26. 

The Production of Manure on the Farm. —The farm at 
Oaklands extends to 222 acres, of which 87j acres are 
permanent pasture, and during the three years under review, 
the stocking gradually increased until in 1925-26 there were 
approximately 18 dairy cows, 20 other cattle, 100 pigs and 
6 horses. A record is kept of the production and utilization 
of the manure. Manure made by the dairy cows is wheeled 
to a yard and thence carted to a clamp in the field ; manure 
from other cattle is carted direct from the yards and 
boxes to the clamp ; horse and pig manure goes first to the 
yard and later to the clamp. 

The following table shows the cost of production of dung 
in each of the three years 1923-24, 1924-25, and 1925-26, 
with the total for the period, the proportion of cost due to 
each item, the quantity of manure made, and the cost of 
production per ton. 

In the first table the manual and horse labour charged 
against the manure covers all labour involved from the pro- 














1928.] Cost of Peoducing Farmyard Manure. 245 


Particulars 

1923-24 

1924-25 

1925-26 

Total 

Tro- 

portion 






Per 


£ s. d. 

£ a. d. 

£ 8. d. 

£ s. d. 

cent. 

Manual labour 

22 6 10 

14 2 7 

21 5 11 

57 15 4 

6-4 

Horse labour 

20 5 6 

9 13 9 

14 10 6 

44 9 9 

4*9 

Straw for litter 

79 2 6 

74 19 6 

106 18 8 

261 0 7 

29*4 

Manorial resi- 






due of food .. 

159 11 5 1 

165 11 9 

202 6 3 

627 9 5 

59-3 

Total cost 

281 6 3 

264 7 6 

345 1 4 

890 15 1 

1000 

Tons made .. 

400 

490 

506 

1,396 



s. d. 

s. d. 

s. d. 

8. d. 

i 

Cost per ton .. 

14 1 1 

10 9 

13 7 j 

1 12 9 

1 

1 

I 


duction of the manure to the finishing of the clamp. The 
labour of carting and spreading in the field is charged against 
the crop and docs not, therefore, appear in the figures given. 
The litter used is charged at its cost of production. The 
manorial value of the foods consumed by the animals is 
calculated from recognized tables, and only those foods con¬ 
sumed in the buildings are charged against the manure. 

The raanurial values of the food consumed account for 
about three-fifths of the total cost, and manual and horse 
labour for rather over 11 per cent. Thus, while it is desirable 
to effect economy in the production of manure, any economy 
in labour is not likely to effect more than a very slight 
reduction in the cost of the manure. 

The Purchase of London Manure. —Large quantities of 
London dung come into Hertfordshire each year, and 
although, in the case of Oaklands, large purchases have not 
been made, sufficient figures are available to offer a com¬ 
parison between farmyard manure and London manure costs 
on the farm. 

The following table shows the quantity of manure pur¬ 
chased each year, its cost at London, the railway carriage, 
the cost of carting from the station to the clamp, and the 
total cost in the clamp. 


Year 

Quantity 

Purchase 

price 

Carriage 

1 Cartage 
to clamp 

i Total cost 


tons cwt. 

£ 8. d. 

£ 8. d. 

£ s. d. 

£ 8. d. 

1924-25 

71 3 

12 9 0 

11 11 7 

10 11 5 

34 12 0 

1925-26 

22 10 

3 15 3 

3 10 0 

3 12 5 

10 17 8 

' 

93 13 

16 4 3 

15 1 7 

14 3 10 

; 

45 9 8 
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The average cost per ton over the two years is, therefore, 
approximately 9s. 9d. in the clamp, compared with the 
figure of 12s. 9d. for the manure produced on the farm. 

The Application of Farmyard Manure— At Oaklands, farm¬ 
yard manure is used almost exclusively for roots and potatoes. 
The average annual production of 465 tons is practically 
sufficient to satisfy requirements. The area of arable land is 
134J acres, and, with a five-course rotation, the production 
of manure on the farm is sufficient to provide a dressing of 
approximately 17 tons per acre of arable land. 

Figures relating to the cost of the application of manure 
to the land from the clamj) are available for 800 tons of 
manure. The following table shows the cost of manual and 
horse labour for the loading at the clamp, carting to the 
field and spreading in the field. 


Year 

Tens 

Manual 

labour 

. Horse 
labour 

i Total cost 

Cost 
per ton 



£ s. d. 

£ s. d. 

1 £ s. 

d. ! 

8. d. 

1924-25 

400 

22 4 11 

10 13 0 

1 32 18 

8 i 

1 8 

1925-26 

400 

23 15 0 

; 11 0 0 

34 15 

0 1 

1 9 


The average cost of production in the clamp is 12s. 9d., 
the average coat of application to the field Is. 8|d., and the 
average total cost of the manure when applied to the field 
is, therefore, 14s. 5jd. per ton, 

i|e iK 9ie 

WEEDS OF ARABLE LAND-III* 

H. C. Long, B.Sc. (Edin.), 

Ministrij of Agriculture ami Fisheries. 

Methods of Prevention and Suppression. —As already 
indicated, weeds may be annual, biennial or perennial, and 
must be combated by somewhat different methods accord¬ 
ing to their habit of growth. Whatever methods are adopted 
they must be promptly, vigorously and faithfully carried out: 
systematic well-timed effort is the foundation of success. 

(1) Prevention of Seeding is the most obvious means of 
suppressing weeds. When it is recognized that an ordinary 
charlock plant produces from 1,000 to 4,000 seeds, and a 
moderate-sized poppy 10,000 to 15,000, and large plants 
50,000 seeds, the force of the adage that “ one year’s seeding 

* See this Joubnal for April, p. 60, and May, p. 147, for the first 
and second articles. These articles will embody material from certain 
leaflets issued by the Ministry. The present article is a slightly revised 
form of material from Leaflet No. 112. 
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is seven years’ weeding ” is obvious. Further, as many weeds 
produce seeds which do not all germinate at the sanie time, 
the mischief is greater than apj)ears at first sight, for they may 
lie dormant in the soil and grow after several years. In 
destro 5 n[ng weeds of this type it is an advantage if root and 
other crops which permit thorough cleaning are frequently 
introduced into the rotation. Seeding of weeds growing in 
hedgerows, on roadsides and waste places, and round farm 
buildings should be prevented. 

(2) Use of Glean Seed, —In no circumstances should im¬ 
perfectly cleaned seed be either purchased or sown. The 
Seeds Act, 1920, and Seeds Regulations, 1922, require, in the 
case of a sale of any of the principal kinds of farm or garden 
seed, that the seller shall declare in writing to the purchaser, at 
or before the time of sale or delivery, certain essential particulars 
as to the quality of the seed in question, including in the case 
of grasses and clovers a statement of the percentage of injurious 
weed seeds present, if present to the extent of more than 
1 per cent. The Seeds Act also makes it illegal for any person 
to sell or knowingly to sow any seeds referred to in the Act 
which contain more than 5 per cent, by wxnght of injurious 
weed seeds. The injurious weed seeds scheduled under the Act 
are docks and sorrels, crancsbills, wild carrot, Yorkshire fog and 
soft brome grass. The Ministry desires to impress upon farmers 
the great importance of taking steps to ensure that there shall be 
no failure of crops due to the sowing of poor seed. Farmers are 
urged to take advantage of the facilities for having seeds 
tested at the Ministry’s Seed Testing Station for a nominal 
charge. (See the Ministry’s Leaflet No. 297.) Care should 
be exercised as to the disposal of refuse seeds from thrashings 
screenings, sweepings of hay lofts, etc. Such refuse should be 
burnt. 

(3) Ploughing, Cultivation, Hoeing and Harrowing, — (a) Deep 
ploughing is sometimes very successful, many seeds rotting 
when deeply buried. Others, however, remain dormant undei' 
such conditions, without losing their vitality, and may later 
on be brought to the surface. Shallow cultivation and the pre¬ 
paration of a good tilth before the sowing of a crop will 
encourage weed seeds to germinate, and the seedlings may 
then be destroyed by further stirring of the soil, harrows being 
freely used to this end. Such a method will help to clear the 
ground of many annual and biennial w^eeds. 

(6) Where it is intended to hand-hoe corn, cai'c should be 
taken not to drill it too closely. There should bc^ room for the 
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hoer’s feet between the drills. If it is intended to horse-hoe, 
the drills should be 8 or 9 in. apart. The horse-hoe is very 
useful for cleaning spring-sown com. 

(c) If weeds are plentiful the land should be disked or 
lightly scarified immediately after harvest. This will encourage 
seeds of annual weeds to sprout, and the young weeds can be 
ploughed down. 

{d) Such perennial weeds as couch, field bindweed and 
creeping thistle need careful and well-directed effort. These 
plants spread by underground runners bearing buds, and 
hence the object must be to remove the root-stocks as far as 
possible unbroken. This will usually be best accomplished 
by shallow ploughing followed by grubbing or cultivating, 
rolling and harrowing. As a rule the weeds should be collect^ 
and either be burnt or made into a compost with limet Some¬ 
times, as in fallowing, they may first be brought to the surface 
and left to the destructive effects of wind and sun. 

(4) Pulling, Digging and Cutting, — (a) Hand-pulling, digging 
with fork or spade, and total removal of weeds are efficient 
means of destruction, but these methods are all expensive, and 
are only resorted to when other plans have failed or are 
inapplicable. In everj^ case the weeds collected should be 
burnt. 

(6) Any perennial weeds may be cut down frequently to 
exhaust the supplies of food stored up in their root-stocks 
and prevent storage of further supplies. Judicious cutting 
with spade, hoe, or scythe, will destroy all weeds if the cutting 
is repeated often enough. Many weeds when cut near the 
ground send up new stems, and these are produced at the 
pxpense of food stored below ground in the previous season. 
The growth of these new stems weakens the plant as a whole, 
and if, when produced, they are cut off and the process repeated, 
total destruction will be the result, no matter what the plant 
may be. 

The first cutting should be made when the plants have 
grown appreciably and are coming into bud, but before they 
have any opportunity to fiower; further cuttings should be 
made during the summer as often as new shoots appear. If 
left too long the weeds may either seed, or again store up 
food in the root, in preparation for the next season’s growth. 
One cutting, in the case of perennials like creeping thistle, 
field bindweed and couch, is insufficient. 

(5) Fallowing, either bastard or bare, as a 
oleaning process, is largely practised with good results on the 
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heavy classes of soils on which root crops are uncertain and 
expensive to produce. Bare fallowing, however, should be 
reduced as much as possible, ‘‘ smother crops being sub¬ 
stituted {see 8, below). 

(6) Liming and Draining, —^Rushes, sedges and horsetails 
are usually signs of a sour, damp soil, which can be remedied 
by draining and liming. A dressing of lime is often of con¬ 
siderable use against sheep’s sorrel, corn marigold, spurrey 
and some other weeds. 

(7) Manuring ,—The application of dmig and artificial 
manures induces considerable changes in the character of 
the herbage on i)astures, and of the weeds on arable land. 
The application of 5 to 8 cwt. of basic slag per acre to pastures 
on stiff clay land often has a wonderful effect in encouraging 
clovers and generally improving the herbage, while a dressing 
of superphosi)hate and sulphate of ammonia is often an 
effective means of reducing .such weeds as buttercups, daisies 
and plantains. Suitable manuring may so stimulate cultivated 
crops that many of the worst weeds will be crowded out. 
This fact is of especial significance in connexion with the 
growing of successive corn crops. 

Farmyard manure, believed to contain weed seeds in any 
quantity, should be applied to land on which the particular 
weeds concerned are unlikely to cause damage. For example, 
manure containing the seeds of charlock or spurrey could be 
applied quite well to permanent meadows. 

(8) “ Smother ” Crops ,—^Weeds may often be suppressed or 
much reduced by the growth of dense, heavy “ smother ” 
crops which choke them out. On foul land such crops may 
be of much value before a root crop. Suitable crops for the 
purpose are vetches ; a mixture of vetches or peas with 
oats or rye with a few beans, to be mowm in early summer 
and either used green or made into hay or silage; mustard; 
rape ; and maize {see the Ministry’s Leaflet No. 392). The last- 
named casts a dense shade, but it must be kept clean by horse 
and hand-hoeing in the early stages of its growth. It can, 
however, be grown only in the warmer southern counties. 
{See the Ministry’s Leaflet No. 73.) 

(9) Cleaning Crops ,—In every system of arable farming the 
growth of a root crop is the most important means of suppress¬ 
ing weeds of all kinds, and as a rule the state of a farmer’s 
root crop towards the end of summer is a good indication of the 
level of his farming. 

K 
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Wherever possible the first cleaning operations in con¬ 
nexion with the root crop begin in the previous autumn as 
soon as the stubbles have been cleared. Given a fine September 
and October, couch can then easily be separated from the soil, 
and dragged to the surface to bo collected and burnt. 

The methods of cleaning naturally depend on circumstances 
On a light or medium soil a cultivator will penetrate sufficiently 
deeplv to drag out the weeds, but in most cases it is safest to 
give a j)reliminary shallow ploughing, followed by the cultivator 
and harrows. On very foul land it may be necessary to take off 
two or three croi)8 ” of weeds and the operations may have 
to be continued in spring, but always the autumn cleaning 
should (especially on heavy land) be as thorough as possible, as 
at no other time does the same amount of work have such a 
groat effect. Furthermore, in the case of crops, such as potatoes 
and mangolds, which are sown comparatively early, there is 
little chance of cleaning the ground in spring before the seed 
is put in. 

Potatoes are one of the most effective cleaning crops, and 
they are all the more useful because they are best suited for 
light soils, which become foul so quickly. They require deep 
cultivation, and on couch-infested land the deep winter 
ploughing, if properly done after the couch has been dragged 
to the surface, will itself be a cleaning operation of no little 
importance. There is usually little chance of cleaning in 
spring before potatoes are planted, but repeated harrowing 
(with chain or saddleback harrows) and scufflings may be 
given at a small cost before the young plants appear, and 
prove eflFective in dealing with both annual and perennial 
w*eeds. Once the potatoes have secured a good .start weeds 
will have little chance of asserting themselves, and even 
couch will often be suppressed, the more so if the soil is in good 
heart and a vigorous variety of potatoes has been selected. 

On suitable land a crop of drumhead cabbages probably 
comes next to potatoes as a cleaning crop. If planted out so 
that they can be scuffled in two directions, they are easily 
kept clean in the early stages, and if well manured their later 
growth is so rapid and strong that the ground is soon covered. 

Mangolds are perhaps the least satisfactory root crop on 
very foul ground. They have to be sown comparatively 
early, leaving little time for preliminary cleaning, and their 
growth at first is almost invariably slow and irregular. Even 
when well established they do not cover the ground in the 
way that even a good crop of swedes or turnips will do. 
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When there is a shortage of labour it is necessary to consider 
means of reducing the work involved in dealing with a large 
area of roots, and one of the best methods is to sow a part of 
the root break in autumn with a vetch mixture to be mown 
not later than the end of June, either for use as green forage 
or for making into hay or silage. This crop will smother out a 
large proportion of the perennial weeds, it will be cut before 
the annuals have formed seed, and it will be removed in time 
to allow either a half fallow or the sowing of a crop of white 
turnips, rape or mustard. 

(10) Feeding Off with Sheep .—Running sheep over weedy, 
arable land will often check many weeds, but it is desirable 
that it shall bo done before the weeds reach the seeding stage. 
On grassland close grazing with sheep in spring and early 
summer will often check certain plants and prevent their 
seeding, e.g., ragwort, yellow rattle, and hardhead or knapweed. 
Grazing is more efTective when combined with manurial treat¬ 
ment to encourage vigorous growth of bottom herbage. 

(11) Spraying. —Finally, spraying crops with chemical sub¬ 
stances, more especially with sulphate of copper (bluestone) 
and sulphate of iron, has been found exceedingly useful in 
destroying weeds. The destruction of charlock in com crops 
by spraying is dealt with in the Ministry’s Leaflet No. 63. 
Solutions of the sulphates of copper and iron, however, may be 
employed against other weeds, some of which may be destroyed 
and others crippled. Persicaria, or red-shank, and spurrey may 
be killed by spraying with 4 and 5 per cent, solutions of copper 
sulphate respectively ; while the following weeds are more or 
less crippled and seeding largely prevented by spraying with 
a 5 per cent, solution of copper sulphate, or a 15 per cent, 
solution of sulphate of iron : poppy, corn cockle, black bind¬ 
weed, dock, groundsel, dandelion, perennial sow thistle, 
cornflower, hoary pepperwort, thistles and coltsfoot. 

Spraying with a solution of sulphate of ammonia has also 
been tried (1 to 2 cwt. in 60 gallons of water per acre), and 
plants said to yield to this treatment are corn buttercup, 
spurrey, ivy-leaved speedwell, large field speedwell, charlock 
and wild radish. It is most important to remember that most 
cultivated crops, with the exception of wheat and oats, and 
possibly barley and rye, are damaged by spraying with sulphate 
of ammonia, which should never be sprayed on crops other than 
cereals, and even then not when “ seeds ” have been sown 
with the com. 

In a fair number of cases calcium cyanamide has been found 
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valuable in destrojdng certain weeds, while providing both 
nitrogen and lime for the use of the cultivated crop. 

Dry-spraying or dressing cereal crops (only) with specially 
finely ground kainit has also been found extremeh" useful in 
destroying charlock and nmch, while it has a strongly injurious 
effect upon various other weeds, sucli as mayweed, chickweed, 
thistles, etc. It should be used at the rate of 4 to 6 cwt. per 
acre, and be applied when the crop and weeds are wet with 
dew and when the charlock is at the third or fourth leaf stage. 

Labour. —Labour requirements may sometimes be met, in so 
far as the destruction of weeds is concerned, by the employ¬ 
ment of women and temporary workers who may be in a 
position to do work of this kind for short periods. Such 
employe(;s should work under the guidance of practised 
hands. 

Compulsory Destruction of Weeds. —It is desirable that all 
occupiers of land should cut down and destroy injurious weeds 
growing on their land, especially those weeds that may readily 
spread to adjoining lands. 

Under the Com Production Acts (Repeal) Act, 1021, the 
Ministry of Agriculture and Fisheries may servo on the 
occupier of any land infested with certain injurious weeds 
a notice in writing requiring him to cut down or destroy the 
weeds in the manner and within the time specified in the 
notice ; and where the occupier unreasonably fails to do so, 
he is liable, on summary conviction, in respect of each offence, 
to a fine not exceeding £20, and a further fine not exceeding 
£1 per day while default continues after conviction. 

The Minister has delegated his powers to the various (bounty 
Agricultural Committees, and any communication on the 
subject of putting the Act into operat ion as regards particular 
land should be addressed to the Clerk of the County Agricultural 
Committee at the offices of the County Council for the 
Administrative County in which the land is situated. 

If the land in situated wdthin the boundaries of a County 
Borough for which there is no Agricultural Committee, com¬ 
munications should be addressed to the Ministry of Agriculture 
and Fisheries, 10 Whitehall Place, London, S.W. 1. 

The injurious weeds to which this provision applies are 
ragwort, spear thistle, creeping or field thistle, curled dock and 
broad-leaved dock. 

The expression “ occupier ” means, in the case of any 
public road, the authority by whom the road is being main¬ 
tained, and, in the case of unoccupied land, the j^erson entitled 
to the occupation thereof. 
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AGRICULTURAL MANUAL PROCESS 
CLASSES IN THE COUNTY OF DEVON 

Colin D. Ross, B.Sc., 

County Agricultural Organizer, Devon. 

During the last generation, there has been a considerable 
decrease in the number of skilled workers employed on the 
land, with an ever-increasing tendency for the most technical 
and highly skilled work to devolve upon the older workers. 
To such an extent has this become the case that, not only 
in the county of Devon, but generally throughout the country, 
farmers deplore the increasing scarcity of young men skilled 
in the arts of thatching, hedging, ditching, stone-walling, 
sheep shearing, ploughing, and kindred matters. 

Realizing this, the Devon County Agricultural Committee 
formulated a scheme of instruction to encourage the training 
of the younger men in various agricultural processes. The 
original scheme has been added to and gradually built up as 
circumstances have shown to bo necessary, so that the one 
now in force, and which is described, is the result of several 
years’ experience and practical trial. 

Administration. —The county of Devon is the second largest 
single administrative area in England, and its main industry 
is agriculture. The provision of Agricultural Education is one 
of the duties with which the County Agricultural Committee 
is directly charged, and for the convenience of working such 
a large county it has been divided into four districts (North, 
South, East, and West), each supervised by a District Sub- 
Committee for Agricultural Education, acting in an advisory 
capacity to the County Committee. The latter body is largely 
composed of practical farmers, and each District Sub-Committee 
has for its nucleus the members of the County Committee 
resident in the area, with the addition of progressive local 
members who are co-opted to represent agriculture and 
horticulture in all their phases. The establishment of the 
District Sub-Committees has not only considerably stimulated 
the demand for instruction in manual processes, but has 
created a spirit of friendly rivalry in the various districts. 

Growth of the Movement. —^The demand for the instruction 
has been progressive. Whereas, in 1924, nine classes were held, 
and attended by 134 pupils, in the year ending March, 1927, 
45 classes were held, and attended by 551 pupils. During 
the past year there was a large increase in the number of 
applications for classes, particularly classes for sheep shearing, 
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and in the year ending March last 77 classes were held, 
attended by 765 pupils. 

Subjects. —The subjects at present included in the scheme 
are thatching, which includes rope and spar-making ; ploughing; 
hedging, which includes ditching ; stone ditching or stone 
facing ; sheep shearing ; live stock judging. Provision may 
also be made for classes in rick-making, milking, farm 
machinery, wattle hurdle making, etc., provided the Local 
Committee submits a scheme for approval. 

Arranging Classes. —^Application for classes is made, in the 
first instance, by a Local or Parish Committee, Local Higher 
Education Committee, or Ploughing Association Committee ; 
and these local committees arrange for the provision of horses, 
ploughs, ricks for thatching, sheep for shearing, etc. The 
local committee also nominates an instructor, who is .usually 
a local man who has won prizes at shows and who is fully 
conversant with the custom of the district. It will be realized 
that the methods employed vary considerably in different 
districts in the county, and therefore a competent man versed 
in the local practice is essential. 

Applications are approved periodically by the District 
Sub-Committees, and, on receipt of details as to places and 
times of meeting of the classes, every assistance is given as 
regards advertising by means of printed posters and circulars. 
Arrangements are usually made for the classes to be held at 
several farms centrally situated in the parish, instead of all 
being at one farm, and at the termination of the course of 
instruction a competition is held, and prize money and 
certificates are provided by the County Committee for award 
to successful students. Keen local interest is generally taken 
in the competition, and at some centres a public tea (with 
possibly a lecture on a topic of seasonable interest) is arranged. 

Where there is a Ploughing Association already established 
in the district, it is customary for the Association to conduct 
the classes and have the competition on the day of their 
ploughing match, the prize money for the classes being 
provided from the county grant. 

Rules and Regulations. —Grants in respect of classes are 
made by the County Agricultural Committee in accordance 
with a scale which allows for a payment to the instructor 
on the basis of his having given a stated minimum number 
of hours of instruction, and also for payment of prize money 
at the competition at the rate of so much per “ eligible ” 
competitor. An “ eligible competitor is defined as one who 
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is over 14 years of age, and who has attended a specified 
minimum number of hours of * instruction. He must, also, 
not have previously won a first prize at any competition in 
the same subject held under the Committee’s regulations, 
nor must he have been a prize-winner at the Royal, Bath 
and West, or Devon County Shows. Where there are more 
than 10 pupils at a centre further classes are arranged. 

The regulations stipulate that no class shall be held unless 
there are at least three pupils, and no applicant over 14 years 
of age may be refused admission to a class. No payment is 
made by the County Committee to any pupil on account of 
work done by him in the classes, nor for the use of horses, 
ploughs, etc. 

Travelling Allowances. —In special cases, a travelling allow¬ 
ance may be made to farm workers who have to travel 
considerable distances, and a grant may also be made towards 
the travelling expenses of an Instructor under similar 
circumstances. 

Register of Attendance and Claim for Grant. —A register of 
attendance is kept in connexion with each class, and this 
must be certified by the instructor and signed by any member 
of the Local or County Committee, or of the County Agri¬ 
cultural Education Staff, who may visit the class. At the 
conclusion of the class and competition, application for grant 
is made by the Local Correspondent or Secretary of the 
Ploughing Association on an approved form, which must 
contain details of receipts and expenditure and be accompanied 
by receipts for the amounts paid to the instructor and prize¬ 
winners. The actual division of the prize money is left to the 
discretion of the Local Committee, and in some cases the grant 
from the County Committee is supplemented by local 
subscriptions. 

Value of the Classes. —The decision reached, in February, 
1926, to extend the scope of these classes to enable pupils 
between the ages of 14 and 16 to attend, has met with a very 
encouraging result, and during the year 1926-27 approximately 
one-fifth, and during 1927-28 about one-fifth of the 
total number of students attending Manual Process Classes 
were between these ages. It is realized that the success of 
the instruction and training in agricultural subjects of jxjrsons 
between 14 and 16 depends very greatly upon the foundations 
laid before the age of 14, and every opportunity is therefore 
taken to encourage the children of rural schools to take an 
interest in such processes. 
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Apart from the actual classes, considerable interest is 
evinced in the competitions ih manual processes which are 
arranged by the County Agricultural Committee at the Devon 
County Show and various local shows, the prize money for 
which is provided by the County Committee, These competi¬ 
tions are usually divided into sections for farmers and farmers’ 
sons, agricultural workers, and students who have attended 
the County Manual Process Classes, and at the 1927 County 
Show no fewer than 47 entries were received for the sheep- 
shearing competitions alone. It is worth noting that the 
second-prize winner, out of 29 entrants in one of the sheep- 
shearing sections, was a youth of 16 who had attended one 
of the County classes. At such shows, the work of the com¬ 
petitors is often watched by hundreds of people who are very 
keenly interested, and there is no doubt that the instruction 
provided by the classes is appreciated generally by farmers 
and farm workers. 

Conclusion.—An article such as this would not be complete 
without referring to the services rendered in connexion with 
the carrying out of the scheme by the Local Committee, 
Correspondents, and Association Secretaries, upon whom the 
major part of the work falls. Active local members of a 
committee, and keen and enthusiastic correspondents and 
secretaries contribute greatly to the success of these classes, 
and Devon is indeed fortunate in this respect. 

As the above notes deal with this branch of Agricultural 
Education in a general way only, the writer will be pleased to 
forward fuller details to persons interested if they will apply 
to him at the Agricultural Education Department, 1 Richmond 
Road, Exeter. 

♦ ♦ ♦ ♦ ♦ H: 

SOME POULTRY ACCOUNTS 

E. T. Brown. 

While poultry-keeping is known to be a profitable businesB, 
it is extremely difficult to obtain particulars regarding actual 
profits. This is attributable to the fact that poultry-keepers 
do not, as a rule, record all transactions faithfully, and often 
do not know themselves exactly the extent of the profit 
realized. It is also due to the fact that no successful man 
wants to bring his financial affairs into the limelight. When 
obtainable, however, a poultry account makes interesting and 
instructive reading, and much information may be derived 
from it. Prom time to time, the writer has been called 
upon to audit numerous poultry farm books, dealing with all 
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branches of the industry, and some results from these, with 
the permission of the owners, are here made public. 

The accounts appended are authentic so far as they go, but, 
in all cases, many details in book-keeping have been omitted. 
They do serve, however, to indicate the profit that is made 
by the average man who manages his fowls on business lines. 
The poultry accounts in question are those of a general farmer, 
a specialist breeder, a smallholder, a backyarder, a poultry^ 
keeper specializing in ducks for lajring, and a man who caters 
for the demand in spring ducklings. 

The following general remarks apply in each case. The 
value of the stock, excepting where bought, is taken at 
production cost and not selling value. Only the total cost of 
food has been available ; hence it has been necessary to 
estimate the cost per adult bird per week. The market price 
of eating eggs varies each week, and the return for surplus 
cockerels and old hens was not always the same for each 
batch marketed. The total receipts have been added together 
under each heading and divided by the number of eggs and 
birds sold. Depreciation of appliances is reckoned at 10 per 
cent, per annum of the original cost. 

No sum has been set down for rent in the accounts of the 
general farm and of the backyarder because, if no fowls were 
kept, the rent paid would be just the same. In the other 
cases, where the place is run more or less for the poultry, a 
rent must obviously be charged up. 

Labour was an item so extraordinarily difficult to arrive 
at that it has been thought advisable to omit it in all the 
accounts. In the cases of the specialist breeder, the smaU- 
holder and the duck plant owners, no regular outside help 
was required. The backyarder and his wife carried out all 
the work of their plant. The only case in which labour might 
be charged is that of the general farm, but here again it was 
very difficult to arrive at a definite figure. The farmer s wife 
looks after the hatching and rearing ; one of the farm hands 
does the feeding ; a boy does the cleaning ; and the farmer 
himself does the marketing. Now and then an extra hand 
may be taken on for whitewashing, etc. 

The General Farm. —^The year under review is the fifth 
since this poultry department was reorganized, and covers the 
period from October 1, 1925, to September 30, 1926. The 
hens and pullets were reared on the place ; the males were 
bought and proved good stock getters as cockerels, and are 
to be kept on for a third season The breed kept is the Bufl[ 
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Plymouth Bock. The geese and ganders were purchased and 
are to be retained for another two years; one goose was 
killed by a fox. 

The houses consist of nine portable sheds and a large laying 
shed, the original cost of which was £131 10s. The coops, 
half-way houses and other small appliances cost £31. There 
is very little arable land on the farm; it is chiefly grass, on 
which young beasts and sheep are raised. It is situated in 
the Yorkshire dales. 

The eggs, surplus cockerels, culled pullets and old hens 
were sold in the local market. The goslings were sold to two 
local shops. The goslings, a Toulouse-Embden cross, were on 
the small side ; they were late hatched and had not been 
suflSciently fed during the autumn, although they were well 
fattened. 

The food for the fowls and geese was not separated; therefore 
the cost per bird per week and the profit per bird per year 
can only be estimated. 

The account is as follows :— 


GENERAL FARM PROFIT AND LOSS ACCOUNT 


Expenditure 



£ 

8. 

d. 

Valuation, Oct. 1,1926— 



77 hens @ 3/6 .. 

13 

9 

6 

106 pullets @ 6/-.. 

81 

16 

0 

4 males @ £1 .. 

4 

0 

0 

6 geese @ 15/-.. 

4 

10 

0 

2 ganders @ £1 . 

2 

0 

0 

96 goslings @7/-. 

34 

17 

6 

Houses 

78 

18 

0 

Small appliances .. 

18 

12 

0 

Cost of food, litter. 




medicine, eto. 

156 

14 

2 

Profit 

102 

8 

1 


£446 0 3 


Rbvenxxb 

£ s. d. 

Eggs sold, 2,760 doz. 

@ l/4i .. .. 186 17 6 

Surplus cockerels, 119 

@3/1 .. 18 6 11 

Goslings, 91 @ 11/10 63 16 10 
Old hens, 76 @ 2/6.. 9 7 6 

Valuation, Sept. 30,1926— 

103 hens @ 3/6 .. 18 0 6 

111 pullets @ 6/-.. 33 6 0 

6 geese @ 12/-., 3 0 0 

2 ganders @ 16/- 1 10 0 

108 goslings @ 7/6 40 10 0 

Houses .. 66 15 0 

Small appliances . • 16 10 0 


£446 0 3 


Tiie estimated profit on the 187 fowls was £87 I6s. 4d., which shows 
a profit, per bird, of approximately, 98. 4d. The rest of the profit was 
made on geese. 


The Specialist Bneda. —^This breeder specializes in heavy¬ 
laying strain White Wyandottes. The farm consists of just 
over 11 acres and is situated two miles from an industrial 
centre in Lancashire. The year under review is the sixth 
since the farm was started, and is from January 1, 1926, to 
December 31, 1926. 
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No eggs are used for hatching from pullets; only second 
season birds are used for this purpose. The stock is of first- 
class quality; some of the hens are ke])t until their third 
year, since at this age the owner believes that they throw 
equally good stock as when a year yoimger. The males are 
valued at 30s. all round, although some cost as much as 
£3 Ss., while the majority of them have been “ proved,’* 
that is, their pullet progeny has given a good account of 
itself in the trap-nests. All food is purchased, save a proportion 
of the green food. The cost of feeding the adult birds works 
out at 3d. per head per week. 

The housing consists of two large laying sheds, original 
cost £130, and 20 breeding houses, original cost £100. The 
small appliances include two incubators, brooders, coops and 
half-way houses, original cost £68. 

The rent of the land is £23 10s. a year. Advertising costs 
£78 15s. 6d., the money being expended chiefly on prepaid 
advertisements in the poultry Press during the breeding 
season and autumn months. 

The account is as follows :— 


SPECIALIST BREEDER PROFIT AND LOSS ACCOUNT 


Expendituee 


£ 8. d. 


Revenxje 


Valiiation, Jan. 1,1926— 


173 pullets @ 8/6 . 

73 

10 

6 

186 hens @ 4/6 .. 

41 

17 

0 

17 males @ 30/-.. 

25 

10 

0 

Laying sheds 

65 

0 

0 

Breeding houses .. 
Incubators, coops. 

50 

0 

0 

brooders, etc. .. 

34 

0 

0 

Cost of food. Utter, etc. 406 

9 

0 

Rent .. 

23 

10 

0 

Advertising .. 

73 

15 

6 


Profit .. .. 227 12 0 

£1,021 4 0 


Day-olds, 181 doz. 

@ 13/. .. . . 117 13 0 

Hatching eggs, 103 

doz. @6/6 •• 83 9 £ 

Eggs for eating, 

4,763 doz. @ 1/Oi 238 3 6 

Stock pullets, 310 

@ 12/6 .. .. 212 10 0 
Hens, 20 @ 6/6 .. 6 10 0 

169 @2/9 .. 21 17 3 

Stock males, 19 @ 

25/- .. .. 23 16 0 

Surplus cockerels, 

671 @ 3/3 .. 109 0 9 

Valuation, Deo. 31, 

1926—• 

203 pullets @ 8/6.. 86 6 6 

159 hens @4/6 .. 35 16 6 

17 cocks @ £1 . . 17 0 0 

Laying sheds 52 0 0 

Breeding houses .. 40 0 0 

Coops, etc. .. 27 4 0 


£1,021 4 0 


Ptofit per bird (including males), approximatoly 11s. lOd. 
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Tbs Smallholder.—This small*holding is typical of its class 
and was started four years ago by an ex-service man. Poultry- 
keeping is only one branch, since other stock includes two 
cows, three goats, rabbits and bees, while the greater part 
of the land is utilized for the production of market garden 
crops. The rent has been approximated at £7 10s. per annum. 

Successful marketing is difficult, as the holding lies—in 
County Durham—about nine miles from the nearest town of 
any size, and prices do not rule very high. Although a large 
proportion of the eggs were produced during the winter, the 
average price for eggs marketed was only Is. 2d. per dozen. 

The pullets and hens are good quality White Leghorns and 
Rhode Island Reds, but not sufficiently good to make it 
worth while specializing in the sale of day-old chicks or eggs 
for hatching. The ducks are a mixed lot of different breeds 
and ages ; their production was on the low side, averaging 
only 173 eggs per bird. These ducks are being disposed of 
this year, and hatching eggs from a good strain of Kiiaki- 
Campbells purchased. 

SMALL HOLDING PROFIT AND LOSS ACCOUNT 
Expenditube Revknxtib 

£ B. d. £ 8. d. 

Valuation, Oct. 1, 1925 - Sale of— 

202 pullets @ 7/6 75 15 0 Hens* eggs, 0,093 dz. 

189 hens @ 3/9 .. 35 8 9 @ 1/2 . . .. 353 14 8 

3 males @ 15/ 2 5 0 Ducks* eggs, 922 doz. 

04 ducks @ 4/- . . 12 16 0 @ 1/- .. .. 46 5 1 

6 drakes @ 15/- 4 10 0 Hatching eggs, 29 dz. 

@ 8/6 .. .. 12 0 6 
Laying houses .. 73 3 0 Old hens, 186 @ 2/10 26 7 0 

Breeding houses .. 16 12 6 Surplus cockerels. 

Duck houses 14 14 0 219 @ 2/11 .. 31 18 9 

Small appliances .. 10 3 0 

Valuation, Sejit. 30, 

Cost of food, litter, etc, 300 4 1 1926- - 

Rant (estimated) .. 7 10 0 201 pullets @ 7/6 75 7 6 

198 hens (g 3/9 .. 37 2 6 

3 males @ 12/6 1 17 6 

62 ducks @ 3/- .. 9 6 0 

6 drakes @ 12/6 3 15 0 

Laying houses .. 62 14 0 

Breeding houses .. 14 S 0 

Ducks* houses .. 12 12 0 

Profit .. .. 143 4 2 Small appliances .. 8 14 0 

£696 5 6 £696 5 6 

The ducks showed no profit. 

Profit on ordinary poultry (including males), approximately 7s. 3J. 
per bird. 
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The housing accommodation consists of four large laying 
sheds, original cost, £104 10s.; three breeding pens, original 
cost, £23 16s. ; four duck houses, original cost, £21; and the 
small appliances, original cost, £14 10s. 

The cost of feeding the adult fowls works out at 2id. per 
bird per w'eek, and of the ducks 3jd. The food is bought in 
large quantities, and all green food is produced on the place. 

This farm showed good organization and very careful 
management. The account is shown on the opposite page. 

The Backyarder.—This poultry-keeper works in an average 
garden in a London suburb. He does not attempt breeding, 
but buys fresh pullets every second year, obtaining these as 
half-grown birds in July. 

The house consists of a largo scratching shed, and attached 
to it is an open run of “ turned ” soil measuring 70 ft. by 18 fU 
This house was built at home, the material costing £14 four 
years ago. 

The breed kept is Barnevelder, and the average production 
was about 209 eggs per bird per year. All eggs were sold 
retail to neighbours, this accounting for the high average 
price obtained. The cost of feeding was 2Jd. per head per 
week. The account is as follows :— 

BACKYARD PROFIT AND LOSS ACCOUNT 
Expendituke Revenue 

£ 8. d. £ s. d. 

ValuAtion, Oct. 1, 1925— Bale of eggs, 400 doz. 

23 pullets @ 9/3 .. 10 12 9 @ 1/5* .. .. 28 16 0 

Hoiise .. .. 9 16 0 Valuation, Sept. 30, 

1926— 

Cost of food, litter, etc. 12 9 2 22 hens @ 4/6 4 19 0 

Profit . . 9 4 1 House . . . . 8 8 0 

£42 2 0 £42 2 0 

Profit per bird, Bs. 

Duck Eggs Plant.—This plant was started four years ago, 
with the ultimate intention of establishing a large commercial 
duck farm. The profit secured does not, however, appear to 
warrant this ; therefore the farm is to be maintained at its 
present size. The breed kept is Fawn and Wliite Indian 
Runner, and the birds are of excellent quality. The area 
consists of 10 acres of fairly rough grass land and the 
approximate rent is £11 10s. 

The farm is situated in Westmorland and all eggs are sold 
to local dealers once a week. The old ducks were sent to 
Blackpool, while the young drakes were marketed in London 
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and Birmingham. The price given L after deducting transit 
costs. The birds are of all ages up to four years old, the 
drakes being two years old. 

There are 21 houses and runs to accommodate the layers 
and breeders, the original cost of which was £89 ISs. The 
majority of these were home-made. The small appliances 
cost £13 10s. 

The cost of feeding was SJd. per adult bird per week. The 
account is as follows :— 

DUCK EGGS PLANT PROFIT AND LOSS ACCOUNT 


Liabilities 



Assets 




Valuation, Oot. 1,1926- 

— 



! 

£ 

B. 

d. 

£ 

s. 

d. 

1 Sale of — 




149 yearling ducks 




Eggs, 7,189 doz. 




@ 8/- .. 

47 

12 

0 

' @iy2i.. .. 

434 

17 

4 

102 2-year-old @ 6/6 

33 

3 

0 

1 Drakes, 147 @ 3/6 

25 

14 

6 

117 3-year.old @ 6/- 

29 

6 

0 

Old ducks, 85 @ 3/3 

13 

16 

3 

87 4-year-old @3/6 

16 

4 

6 





4 drakes @ 12/6 

2 

10 

0 

Valuation, Sept. 30, 







1926— 




Houses 

62 

16 

6 1 

131 yearling ducks 




Small appliances .. 

9 

9 

0 

@8/- .. 

i 117 2-year-old @ 

52 

8 

0 

Cost of food, litter, etc. 300 

6 

0 

1 6/6 

37 

15 

6 

Rent .. 

11 

10 

0 

98 3-year-old (3) 







1 

i 

1 5/. .. 

116 4-year-old @ 

24 

10 

0 





3/6 

20 

6 

0 




I 

4 drakes @ 10/- 

2 

0 

0 




1 

1 

Houses 

63 

17 

0 

Profit .. .. 161 

10 

7 : 

Small appliances .. 

8 

2 

0 

£673 

6 

7 , 

£073 

6 

7 


Profit per bird, approximately 78. 6d. 


Table Duckling Production.— The place consists of a little 
more than three acres, and is situated in Bedfordshire. Breeding 
ducks are kept, a larger number being maintained than might 
be necessary, so as to ensure a plentiful supply of eggs during 
the autumn and winter. The breed is pure Aylesbury; yoimg 
ducks are used exclusively for egg production, as older birds 
do not lay sufficiently heavily. The first eggs are laid down 
about the third week in October and the last about the middle 
6f March. Six hens are set each week—on the same day— 
and hatching is continued for 22 weeks. 

' The ducks are kept on after the last eggs have been set 
and' their 'Oggs sold for eating, although a lew dozen are 
generally dispdisCd of for hatching purposes. The birds are 
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sold in late August or early September and new young ducks 
purchased. 

The dead stock consists of a large rearing and fattening 
shed, original cost £43 lOs. (the plant was established five 
years ago), and three breeding houses, original cost £16 IDs. 

Sitting hens are bought, and sold again later; the loss on 
each hen works out at 2s. 6d. A total of 857 ducklings were 
hatched and 803 marketed. The following is the account:— 


TABLE DUCKLING PLANT PROFIT AND LOSS ACCOUNT 


Expenditure 


£ s. d. 


Revenue 


£ s. d. 


Valuation, Oct. 1, 1926— | 

28 stock ducks @ I 

10/- .. .. 14 0 0 I 

8 drakes @ 15/- . 6 0 0' 

Rearing shed 26 2 0 ; 

Breeding houses .. 9 8 0 1 

Sitting hens bought, I 

141 @ 4/9 .. 33 9 9 I 

Stock ducks bought, 

30 @ 10/- . . .. 16 0 0 

Stock drake bought, 

@ 16/- .. .. 0 15 0 

Cost of food, litter, etc. 183 8 4 

Rent . , .. 4 0 0 


Profit . . . . 84 6 6 


Sale of— 

Ducklings, 803 @ 

6/11 .. .. 277 14 1 

Sitting hons, 139 @ 

2/3 .. .. 15 12 9 

Surplus eggs for 
hatching, 17 doz. 

@ 8/6 . . . . 7 3 6 

For eating, 258 doz. 

@ 1/4 .. .. 17 12 3 

Old ducks, 28 @ 6/- 7 0 0 

Valuation, Sept. 30, 

1926— 

30 ducks @ 10/. . . 16 0 0 

9 drakes @ 16/... 6 16 0 

Rearing shed 21 15 0 

Homes .. 7 17 0 


£376 9 7 


£376 9 7 

Profit per stock bird, including drakee, approximately £2 6 b. lOd. 
♦ s|( 4 k i|e sK 


JUNE ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organizer for Derbyshire, 

Seasonal Notes. —Last year, June, after a typically fine 
beginning, departed from its customary dryness, and in its 
second half so much rain fell that the total for the month 
amounted to twice the half-century average. At Belper, in 
Mid-Derbyshire, the gauge registered 4*76 inches, compared 
with the 60 years’ normal of 2-22, and it is necessary to go 
back to 1892 for a higher figure, 6«09, that for 1912 being only 
3*73. The year 1892, however, does not rank with 1927, 
1912, 1900, 1891, 1880 and 1879, which were notoriously bad 
hay-making years : these had three wot months in succession, 
whereas 1892 had normal rainfall in both July and August. 
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The dry weather of the latter part of April and the first 
half of May this year has favoured tillage operations and the 
overtaking of the arrears of spring work, except on the 
heavier soils. Some resemblance between the weather con¬ 
ditions of this year and last at the corresponding period has 
naturally caused farmers to wonder as to the chances of a 
repetition of the remainder of last year. Rainfall records do 
not lend much support to this suggestion. Repetition of the 
preceding year’s weather is very exceptional. It is nearly half 
a century since the three months June, July and August were 
all wet in two successive years ; indeed it is rare for both 
June and July to bo wet months two years in succession. 

Hay-Making. —The difficulties encountered last season were 
such as not to be soon forgotten, and it must be conceded that 
much of the loss of crop could not have been avoided by the 
exercise of ordinary care and foresight. The heavy and 
continuous rains which overtook the half-dried crops of clover 
and rotation grasses in the third week of June did damage 
that could not be repaired. There was perhaps truth in the 
criticism which I received from two correspondents later in 
the summer that farmers (“ and their advisers ”) were too 
inclined to accept the situation as an inevitable adversity, 
instead of attempting to harvest the crop in the way that is 
customary where such seasons are common. Many farmers 
did manage to secure a fair proportion of good hay by ciu*ing 
the crop in cocks, neatly trimmed to turn rain ; others had 
even better results from this method amplified by a further 
curing in small field ricks, with or without central frames, as 
is common in Scotland and Ireland. Others made one or more 
stacks of silage. 

The special methods and equipment for haymaking under 
various conditions have been fully described in previous 
issues of this Joubnal; in June, 1924, a special article was 
devoted to the subject, and in “June on the Farm” in 1926 
the American method of curing on sheeted trucks was explained. 
Certain points may, however, be here repeated or amplified. 
Half-dried hay may, if free from rain or dew, be placed out of 
danger, and allowed to complete its curing without further 
handling, in two ways. The first is that of building it in 
small ricks containing about two loads, firmly trodden down, 
so that it will sweat the excess of moisture away without firing. 
The other method is that of hanging the hay upon frames of 
various kinds to allow of air-drying. Sheep hurdles leaning 
together in pairs represent one pattern; single poles with cross 
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pieces are extensively used in many parts of the Continent; 
but large tripods with framework stages are perhaps the 
best. Lines of rope or strong twine supported by stakes are 
a common device in Scandinavia, and one of my correspondents 
made extensive and, according to his report, very successful 
use of this method in England last summer ; binder twine 
served as the lines, five being used on each series of poles. 

Sugar Beet : Time of Singling —The influence of late 
singling in depressing the yield of beet has been repeatedly 
stressed by writers on this subject, and, as illustrated by 
the Cambridge experiment quoted by Amos in this Jottenal, 
April, 1925, p. 29, delaying the operation until the seedlings 
are obviously overcrowded may reduce the jdeld by two 
tons per acre. Nevertheless, the crop is not so dependent on 
perfect punctuality in this matter as some writers endeavour 
to prove ; and it is fortunate from the point of view of farm 
management that the proper time for singling extends over a 
period of two to three weeks for each sowing. 

During the past few years, experiments on date of singling 
have been carried out at many centres. The general plan of 
the experiment has been to single one plot of beet as soon 
as the first pair of foliage leaves appeared, another plot 10 
days later, and a third plot 20 days later than the first. 
As a rule the second pair of foliage leaves were well developed 
at the time of operation on the second plot, the plants then 
having, including the seed leaves, six leaves in all. 

At three centres in Ireland in 1926 the results were slightly 
but clearly in favour of the plants being singled at the time 
of the appearance of the second pair of foliage leaves, but 
there was little difference between the results of earlier and 
later singlings. Very similar results had been obtained in 
1925, and the conclusion drawn from the experiments was 
that advantage should be taken of suitable soil and weather 
conditions, irrespective of whether the plants had reached or 
passed the supposed ideal stage for singling. 

Reports of last year’s experiments in Yorkshire, Kesteven 
and East Suffolk have been received, and, while in each case 
the averages of the 3 delds at the several centres are slightly 
in favour of early singling, the results are variable. In the 
East Suffolk report Oldershaw mentions that on heavy land 
serious damage was done by singling under wet conditions, 
and suggests that it may be preferable to defer singling for 
a time rather than attempt the operation, when the soil is 
unfit. One can imagine, however, that singling in dry, parching 
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weather conditions might be equally injurious on light as well 
as on heavy soils, especially if the operation of bunching is 
carried out in the customary fashion of pushing the protective 
mulch of fine soil away from the line of plants. The hoe should 
be sharp and should cut very shallow. 

There are other considerations which in special cases may 
influence the date of striking and singling. Where the mangold 
fly has appeared and laid its eggs on the leaves of the seedlings, 
it is desirable to thin out the plants before the grubs hatched 
from these eggs have reached the stage when they are capable 
of pupating. This precaution considerably reduces the numbers 
of the next generation of flies. Similarly, early thinning is an 
important measure in the control of beet eelworm, a serious 
pest on the Continent. Whereas early thinning destroys large 
numbers of the eelworm, delay in the operation allctws of the 
production of another and still more numerous generation. 
On the other hand, when the braird is being thinned by 
wireworm, cutworm or pigmy beetle in dry conditions, or by 
slugs or leather jackets in moist conditions, it is advisable to 
delay final singling-out until the seedlings are larger than 
usual. 

Singling Distances .—The County experiments last year of 
which reports have been received did not deal with distance 
apart of singling, but only with width of drilling; and the 
results show that, when singled at the same distance in the 
rows, the closest rows yield the heaviest crops. In a year 
when growth was relatively slow that result might always 
be expected, but it would be less marked under conditions 
more favourable to the crop. It is noteworthy that the trend 
of leading opinion on the Continent is away from the very 
close spacing formerly advocated ; a width of 20 inches is 
now recommended. The gain from closer rows is not sufficient 
to outweigh the additional cost of cultivating the crop in 
that manner. 

Singling distances have been the subject of innumerable 
experiments in Germany, and the present recommendation is 
that the plants be left from 8 inches to 10 inches apart when 
the rows are 20 inches wide. Experiments carried out in 
Ireland and during 1926 showed little difference between 
singling at 8 inches, 10 inches and 12 inches respectively, but 
in 1926 there was a slight advantage in close singling. Last 
year, as the recent Norfolk report indicates, the yield of 
washed beet per acre was proportional to the number of 
plants. Singling experiments might be more helpful if the 
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variety of beet were always stated, with a note as to whether 
it was a large or a small-topped kind ; but it is obvious that 
there can be no hard-and-fast rule in this matter. Where 
the prospects of large individual roots are remote, owing to 
late sowing, insect attack or adverse soil or weather conditions, 
then close singling should be adopted. Where, however, there 
are reasonable hopes of rapid growth, more space per plant may 
be desirable, for leaves are of no service to the plant unless 
they have access to light and air. 

Close singling requires considerable skill on the part of the 
labourer, the tendency being to exceed the intended distance 
by two or three inches. An excellent illustration of this point 
is given in the Norfolk report above mentioned. 

Live Stock. —Although June brings its special cares and 
attentions in the live stock departments—^those for sheep 
having been dealt with fully in June, 1926—this month is 
generally one of the best of the summer from the grazing 
point of view. The grass is at its most productive stage, and 
the abundance of food and favourable conditions of temperature 
conduce to growth, fat production or milk secretion as the 
case may be. As a rule there is less need for supplementary 
cake feeding in June than at any time of the year. 

At the present moment farmers are discussing the question 
of contracting for their future requirements of concentrates, 
and weighing up the prospects of rise or fall in the prices. 
It is impossible to oiler advice on the subject, but it would 
seem wise not to enter into contracts for next winter’s supplies 
just yet. Present prices are doubtless inflated by the very 
heavy demand that followed last year’s bad hay harvest and 
by the lateness of the growth of spring grass. It is not unlikely 
that prices will fall when the demand becomes less. Another con¬ 
sideration which it is difficult to assess at this stage, is the volume 
and quality of the home-grown fodders. Many farmers believe 
that by signing a contract containing a ‘‘ fall clause ” they 
are securing themselves against a rise in prices and also 
ensuring the receipt of a rebate in the event of a fall. The 
latter chance is not of great value. One can easily imagine 
that if a manufacturer can secure contracts for the disposal 
of the greater part of his output, he will naturally have little 
inducement to reduce his prices. 


s 2 
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PRICES OF ARTIFICIAL MANURES 

Non.—Unleat otherwlae stated, piloet are for not leaf than 2-ton lots f.o.r. In towns named, 
and are net cash for prompt delivery. 


Average price per ton during week 
ending May 9 



Bristol 

Hull 

L’pool 

London 

Cost per 
. unit at 
London 


£ s. 

£ 6. 

£ 8. 

£ B. 

8 . d. 

Nitrate of soda (N. 161%) 

11 7 

11 15 

10 12 

10 6 

13 8 

„ „ lime (N. 13%).. 

.. 

.. 

.. 

11 71 

17 6 

Nitro-ohalk (N. 10%) 

7 0 / 

7 0/ 

7 0/ 

7 0/ 

14 0 

Compound white nitrates of lime 


and ammonia B. A.S.F. (N.15i%) 

11 19p 

11 3h 

». 



Sulphate of ammonia :— 

Neutral (N. 20-6%) .. 






10 13* 

10 13* 

10 13* 

10 13* 

10 4 

Calcium cyanamide (N. 19%) 

9 0 } 

9 Of 

9 0 | 

9 Ot 

9 6 

Kainit (Pot. 14%). 

3 7 

2 17 

2 18 

3 1 

4 4 

Potash salts (Pot. 30%) .. 

6 2 

.. 

. . 

4 19 

3 4 

„ (Pot. 20%) .. .. 

3 17 

3 6 

3 10 

3 10 

8 6 

Muriate of potash (Pot. 60-63}%) 

9 10 

9 0 

9 9 

10 0 

3 9 

Sulphate,, f» (Pot. 48-61}%) 

11 10 

11 0 

11 14 

12 2 

4 9 

Basic Slag (T.P 34%) .. 

3 es 

2 12| 

2 12i 



„ (T.P.32%) .. 

3 3§ 

2 10§ 

2 10§ 

,, 

,, 

„ (T.P.30O/J .. 

3 1§ 

2 7§ 

2 7§ 

2 16e 

1 10 

„ (T.P. 240 / 0 ) .. 

2 7f 

1 18§ 

1 19§ 

* . 

,. 

Ground rock phosphate (T,P.68%) 

i 




Very fine grade ^ 

1 2 15 

.. 


2 lOd 

0 10 

Fine grade|| . 

! 2 10 

2 10 


2 7d 

0 10 

Superphosphate (S.P. 36%) 

1 3 0 

.. 

1 3*1 

3 0 

1 9 

„ (S.P. 330 / 0 ) .. 


.. 

2 10 

,, 


„ (S.P. 3 O 0 / 0 ) .. 

2 15 

2 12 

2 15 

2 15 

1 10 

Bone meal (N. Zl%, T.P. 46%) .. 

8 16 

8 10 

8 12 

8 2 

Steamed bone flour (N. }%, 






T.P. 60-66%) 

6 17t 

6 2t 

6 5 

6 15 

•• 


Abbreviations: N. - Nitrogen; S.P.* Soluble Phosphate; T.P.« Total Phosphate: 

Pot. i-Potash. 


* Delivered In d-ton lots at purchaser's nearest railway station. For lots of 4 tons and 
under 0 tons the price is la. per ton extra, and for lots of 2 tons and under 4 tons 6s. per ton 
extra. 


t Delivered (within a limited area) at purchaser’s nearest railway station. 

t Delivered in 4-ton lots at purchaser's nearest railway station. 

i Prices for 4-ton lots delivered to purchaser's nearest railway station in neighbourhood 
of town mentioned above. 

If Fineness 80% through standard screen of 14,400 boles to the square Inch (120 mesh 
sieve). 

It Fineness 80% through standard screen of 10,000 holes to the square inch (100 meidi 
sieve). 

d Price for 4-ton lots f.o.r. at Northern London Stations. At O.W.B. and 8 £. London 
Stations the cost to purchasers is 2s. ad. per ton extra. wmoon 

s F.o.r. Northern rails; Ss. 6d. per ton extra on Southern rails. 

/ Delivered In 6-ton lots at purchaser's nearest railway station. 

f f .o.r. OlouoMter. h F.o.r. Qoole. 
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NOTES ON FEEDING STUFFS FOR JUNE 

H. E. Woodman, M.A., Ph.D., D.Sc., 

School of AgriculturCy Cambridge. 

The Losses in the Tower Silo. —The early work of Annett 
and Bussell on ensilage^ gave rise to the impression that the 
losses of nutrient matter, accompanying the preservation of 
green crops in the tower silo, were necessarily excessive. The 
heavy loss of dry matter (namely, 36 per cent, of that con¬ 
tained in the crop as ensiled) recorded in this pioneer in¬ 
vestigation can, in the light of subsequent work, be attributed 
to two circumstances. In the first place, the experiments 
were carried out on maize, a crop which further experience 
has shown not to be unreservedly suitable for purposes of 
ensilage in this country, mainly on account of the difficulty 
of growing it to the desirable stage of maturity in an English 
season.^ In the second place, the conditions under which 
the trial was carried out were such as to give rise to “ sour 
silage, that is to say, silage which is rendered objectionable 
by the presence of butyric acid. Recent work has demonstrated 
that the production of ‘‘ sour ’’ silage, which is now looked 
on as partially spoilt silage, usually involves very heavy 
losses of nutrient matter.^ 

The results of the investigations of Annett and Russell 
exerted for some years a depressing influence on the growth 
of the practice of ensilage in this country. With the gradual 
recognition of the conditions which determine the production 
of the more desirable types of silage, it became possible, 
however, to re-examine the question of the losses in the tower 
silo under more favourable conditions. During recent years, 
the results of numerous trials carried out at Cambridge imder 
varying conditions have shown very conclusively that, under 
proper conditions of ensilage, the losses are by no means as 
excessive as previously supposed.^ 

The plan, adopted in these trials, has been to bury large 
jute bags containing weighed amounts of crop of known 
moisture content at different heights in the mass of material 
being filled into an American wooden tower silo. As the 
different bags were encountered during the period of utilization 
of the silage for feeding, the contents^were again weighed and 
the percentages of moisture in the samples of silage were 
detemined. Data were thus obtained showing the losses^ of 
dry matter in a large number of equally-spaced layers in the 
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fidlo. The measurements were made over a period of two 
silage seasons. The crops which were filled into the silo 
consisted mainly of oats and tares (with and without peas 
and beans), green maize and lucerne. The results of the 
investigation, a summary of which is given below, may be 
regarded as affording a reliable indication of the loss of dry 
matter which will be sustained in practice during the 
preservation of green crops in a tower silo. 

That the attainment of a high temperature in the silo 
necessarily implies an excessive loss of dry matter appears 
to have been accepted as an established fact by writers on 
ensilage. The assertion, however, rests on no very convincing 
evidence, and has its origin in the assumption that the heating 
of the chaffed crop is only brought about by the destruction 
of considerable amounts of the carbohydrate constituent 
as a consequence of oxidation during the early period of cell 
respiratory activity. 

It is not difficult to disprove this idea by simple theoretical 
reasoning. From a knowledge of the specific heat of dry 
silage, it can be demonstrated that, if the amount of carbo¬ 
hydrate oxidized during the period of cell respiration is equal 
to 1 per cent, of the dry matter of the crop, the heat generated 
is sufficient to raise the temperature of the ensiled crop 
about 16° C. If twice this amoimt be oxidized, and the initial 
temperature of the crop be 20° C., then a temperature of 
52° C. will be attained, i.e., a temperature at which the plant 
cells cease to respire and high enough to ensure the production 
of “ sweet silage. 

It may, therefore, be concluded that the attainment of such 
relatively high temperatures as are necessary for the pro¬ 
duction of “ sweet ” silage does not necessarily involve an 
excessive loss of the dry matter of the crop as a consequence 
of the oxidation of carbohydrate. This conclusion is in 
harmony with the results obtained by experiment, the 
Cambridge trials having demonstrated that “ sweet ” silage, 
if made under favourable conditions in a tower silo, can be 
produced with a loss of dry matter equal to about 6 per cent, 
of that contained in the green crop. Indeed, the amoimt of 
destruction of carbohydrate during ensilage appears to bear 
no relation to the temperature attained during preservation, 
such factors as (1) juice drainage, (2) bacterial decomposition 
of carbohydrate, and (3) partial spoiling as a result of 
undesirable bacterial activity (as with “ sour silage) being 




1928.] Notes on Feeding Stuffs fob June. 


271 


of much greater significance in causing unduly large losses of 
carbohydrate. 

The results, obtained with crops containing from 20 to 
34 per cent, of dry matter, showed that “ acid brown ” silage 
can also be made in the tower silo with a loss of dry matter 
no greater than about 6 per cent, of that contained in the 
green crop. If a silo be filled with a crop of such moistness, 
then the lowest losses of nutrient matter appear to occur in 
the middle layers of the column of silage. The average loss 
in the middle layers during two separate fillings of the silo was 
found to be as low as 4*4 per cent. 

If it is desired to produce “ green fruity ” silage, which 
entails not only cutting the crop at a somewhat earlier stage 
of maturity, when the dry mattre content may be from 23 
to 26 per cent., but also ensiling the crop without a period 
of wilting, then the farmer must be prepared for slightly 
higher losses of dry matter, since a larger volume of juice, 
carrying with it dissolved material, will drain away from the 
somewhat sappier crop required for this type of silage. The 
loss of dry matter in making green fruity silage amounts, 
under favourable conditions, to about 0 per cent. The superior 
nutritive qualities of this type of silage, however, largely 
compensate for this higher loss. 

It should be emphasized at this point that the foregoing 
conclusions respecting losses during preservation are only 
tenable when ensilage in tower silos is carried out under the 
most favourable conditions. The losses may be very much 
greater when the silo is filled with very sappy crops, such as 
green maize containing round about 20 per cent, of dry matter, 
and sugar beet tops containing from 12 to 15 per cent. It 
has been shown recently, for instance, that the ensilage of 
sugar beet tops may involve a loss of something like a 
quarter of the dry matter present in the tops as ensiled.^ 
Such heavy losses are the result of the copious drainage of 
juice, containing dissolved food material, from the sappy 
crops during storage. 

The results of the Cambridge experiments serve to bring 
out a further point of practical importance. If, in a tower silo 
already partly filled with silage made under good conditions, 
there be ensiled a further green crop which is very wet, as a 
result of sappiness or included rain, then the losses of dry 
matter in the earlier lot of material may be much increased 
by the solvent action of the juice which drains from the 
wet ci'op placed above. Such increased loss is to be feared : 
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(1) when the later stages of filling the silo are conducted in 
rainy weather; (2) when a crop like oats and tares is en¬ 
siled during June or July under good weather conditions, 
followed at a later date, say in September or October, by the 
filling in of a later-maturing and more succulent crop like 
green maize, or, in October or November, of an exceedingly 
sappy crop like sugar beet tops. If the later ensiling be done 
in wet weather, not only will the losses sustained by the 
late crop be excessive, but those in the underlying layers of 
the early crop are likely to be increased very considerably. 
It is clearly desirable, where possible, to take advantage of a 
spell of fine weather for filling in the second crop. 

It is frequently stated that the special merit of ensilage is 
its complete independence of weather conditions. This state¬ 
ment, however, should not be interpreted too literally, since, 
although silage of good quality may be produced from wet 
crops, it is clear that an excessive moisture content may 
lead to heavy losses of nutrient matter during ensilage. When 
it is desired not only to produce silage of good quality, but also 
to do this with a minimum loss of dry matter, the most 
favourable figure for the dry matter content of the crop 
appears to lie in the region of 26 to 34 per cent. According 
to the temperatuixi attained during the period of cell 
respiratory activity, which in its turn depends primarily on 
the procedure adopted during the filling of the silo, a crop 
containing oats and tares (with or without beans) of such 
moisture content will give rise either to acid brown ” or 
“ sweet silage. If the crop, at the time of cutting, be wetter 
than is represented by the lower of the dry matter figures 
given above, it will bo necessary to allow a period of wilting, 
if weather permits, so that the moisture content of the crop 
may be reduced to the neighbourhood of 70 per cent. An 
oat and tare crop, cut at a moderately matured stage and 
allowed to wilt for some hours before carting, will contain 
approximately this percentage of moisture. 

The evidence available from the Cambridge trials, therefore, 
disproves the assertion that the ensilage of green crops cannot 
be accomplished without large losses of nutrient matter. 
On the contrary, the losses, under favourable conditions of 
practice, may be kept down to an amount certainly no larger 
than those incidental to the conversion of a green crop into 
hay. It is true that the preservation of very sappy or rain, 
laden crops may lead to an appreciable increase of the losses ; 
it is equally true, however, that the losses during hay-making 
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are affected in a similar manner if the operation be carried 
out under adverse weather conditions. 

REFERENCES. 

1 Aimett and Russell, Jour, Agric, Sci., II, 382, 1908. 

* Woodman and Amos, Jour. Agric. Sci., XIV, 461, 1924. 

* Amos and Woodman, Jour. Agric. Sci., XV, 444, 1925. 

* Woodman and Amos, Jour. Agric. Sci., XVI, 539, 1926. 

* Woodman and Amos, Jour. Agric. Sci., XVI, 406, 1926. 


Fanu Values. —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
calculations, are as follows :— 



Starch 

Protein 

Per 


equivalent 

equivalent 

ton 


Per cent. 

Per cent. 

£ 

•. 

Barley (Imported) 

71 

6-2 

11 

3 

Maize 

81 

6*8 

10 

10 

Decorticated ground nut cake .. 

73 

410 

13 

6 

„ cotton cake 

71 

340 

11 

6 


(Add lOs. per ton, in each case, for carriage.) 


The cost per unit starch equivalent works out at 2*87 
shillings, and per unit protein equivalent, 1*29 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ’’ which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
comiexion wi h advisory schemes on the rationing of dairy 
cows are given in the November, 1927 issue of the Ministry’s 
Journal.) 

Farm Values. 


Chops 

Starch 

equivalent 

Protein 

equivalent 

1 Food value 
; per ton, on 
! farm 

Wheat. 

Per cent. 

72 

Per cent. 
9*6 

£ B. 

10 19 

Oats . 

60 

7-6 

9 2 

Barley 

71 

6*2 

10 12 

Potatoes. 

18 

0*6 

2 12 

Swedes .. 

7 

0-7 

1 1 

Mangolds 

7 

0-4 

1 1 

Beans 

66 

200 

10 15 

Good meadow liay 

31 

4-6 

4 15 

Good oat straw .. 

17 

0-9 

2 10 

Good clover hay 

32 

7-0 

5 1 

Vetch and oat silage .. 

13 

1*6 

1 19 

Barley straw. 

10 ! 

0-7 

2 15 

Wheat straw.j 

11 1 

01 

1 12 

Bean straw . | 

1 

19 

1*7 

2 17 
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Dssobiption Prioe per qr. 

s. d. 1 lb. 

Price 

per 

ton 

£ s. 

Manu¬ 
rial 
value 
per 
ton 
£ s. 

Cost oi 
food 
value 
per 
ton 
£ 8. 

Starch 
equiv. 
per 
100 lb. 

Price 
per 
umt 
starch 
equiv. 
0. d. 

Price 
per lb, 
starch 
equiv. 
d. 

Pro¬ 

tein 

equiv. 

% 

Wheat, Britinh.- 



11 

10 

0 

13 

10 

17 

72 

3 

0 

1-61 

9-6 

Barley, British feeding .. - 

_ 

— 

10 

5 

0 

10 

9 

15 

71 

2 

9 

1-47 

6>2 

„ Canadian No.SWestem 41 

6 

400 

11 

12 

0 

10 

11 

2 

71 

8 

2 

1-70 

62 

„ Danubian .. .. 30 

6 


11 

2 * 

0 

10 

10 

12 

71 

3 

0 

1-61 

6-2 

„ Karachi .. .. 39 

3 


11 

Of 

0 

10 

10 

10 

71 

2 

11 

160 

6*2 

„ M 'ssina .. .. 40 

0 


11 

3S 

0 

10 

10 

13 

71 

3 

0 

1-61 

6-2 

„ P. rsian .. .. 39 

0 


10 

18 

0 

10 

10 

8 

71 

2 

11 

1-56 

62 

Oats, English, white .. .. - 

- 

— 

13 

13 

0 

11 

13 

2 

60 

4 

4 

2-32 

7*6 

„ „ black and grey 


— 

12 

10* 

0 

11 

11 

19 

60 

4 

0 

2-14 

7.6 

„ Canadian No. 2 Western 40 

0 

320 

14 

0 

0 

11 

13 

9 

60 

4 

6 

2-41 

7-6 

» M „ 37 

6 


13 

2 

0 

11 

12 

11 

60 

4 

2 

2-23 

7-6 

„ „ food .. .. 30 

0 


10 1C§ 

0 

11 

9 

19 

60 

3 

4 

1-78 

7-6 

„ Argentine .. ..31 

9 

• f 

12 

3 

0 

11 

11 

12 

60 

3 

10 

2-05 

7-0 

Maize, American .. .. 44 

0 

480 

10 


0 

11 

9 

17 

81 

2 

6 

1-29 

6-8 

,, Argentine .. 45 

6 

„ 

10 

12 

0 

11 

10 

1 

81. 

2 

6 

1-34 

6*8 

Beans, English, winter 

- 

— 

10 

2t 

1 

6 

8 

16 

66 

2 

8 

1-43 

20 

Peas, English, blue .. .. - 

- 

— 

16 

ot 

1 

3 

14 

17 

69 


4 

2-32 

18 

Dari, Perdan.- 

- 

— 

10 

10 

0 

13 

9 

17 

74 

2 

8 

1-43 

7-2 

Millers’ offals— 














Bran, British.- 

_ 

— 

9 

0 

1 

3 

7 

17 

42 

3 

9 

2-01 

10 

„ broad. 

- 

— 

9 

17 

1 

3 

8 

14 

42 

4 

2 

2-23 

10 

Middlings, fine, imported 

- 

— 

10 

0 

0 

18 

9 

2 

69 

2 

8 

1-43 

12 

„ coarse, British .. - 

- 

— 

8 

17 

0 

18 

7 

19 

68 

2 

9 

1-47 

11 

Pollards, imported .. .. - 

- 

— 

8 

6 

1 

3 

7 

2 

60 

2 

4 

1-25 

11 

Meal, barley.- 


— 

12 

7 

0 

10 

11 

17 

71 

3 

4 

1*78 

6*2 

„ maize.- 

_ 

— 

11 

10 

0 

11 

10 

19 

81 

2 

8 

1-43 

6*8 

„ „ S. African .. - 

- 

— 

10 

7 

0 

11 

9 

16 

81 

2 

6 

129 

6-8 

„ „ germ .. .. - 


— 

10 

0 

0 

16 

9 

4 

86 

2 

2 

M6 

10 

„ „ gluten feed .. ~ 

- 

— 

9 

10 

1 

1 

8 

9 

76 

2 

3 

1*20 

19 

„ locust bean .. .. 


— 

9 

0* 

0 

8 

8 

12 

71 

2 

6 

1-29 

3-6 

„ bean .- 

_ 

— 

12 

17 

1 

6 

11 

11 

66 

3 

6 

1-87 

20 

„ fish .- 

- 

— 

21 

10 

3 

10 

18 

0 

53 

6 

10 

3-66 

48 

Maize, cooked fiaked .. .. - 

- 

1 — 

13 

0 

0 

11 

12 

9 

86 

2 

11 

1-66 

8*6 

Linseed— 














„ cake, English 12% oil - 

- 

— 

13 

2 

1 

11 

11 

11 

74 

3 

1 

1-06 

26 

l» »» M 10% l» ~ 

- 

_ 

12 

12 

1 

11 

11 

1 

74 

3 

0 

1-61 

26 

. 9% „ - 


— 

12 

7 

1 

11 

10 

16 

74 

2 

11 

1-56 

26 

Soya bean „ 9% »» 

- 

— 

11 

0 

2 

4 

9 

6 

69 

2 

8 

1-48 

36 

Cottonseed cake English- 














Egyptian 6i% „ - 

- 

— 

8 

15 

1 

10 

7 

5 

42 

3 

5 

1-83 

17 

M .»Egyptian,5i% „ - 

- 

— 

8 

7 

1 

10 

6 

17 

42 

3 

3 

1-74 

17 

Coconut cake, 6% oil.. .. - 

- 

— 

11 

10 

1 

f) 

10 

4 

79 

2 

7 

1-38 

16 

Ground nut cake 7% oil .. - 

- 

— 

10 

7* 

1 

7 

9 

0 

67 

3 

2 

1*70 

27 

Decorticated ground-nut cake, - 

- 

— 

13 

5* 

2 

5 

11 

0 

73 

3 

0 

1-61 

41 

7% oil 














Palm kernel cake, 6% oil .. - 

- 

— 

10 

5^ 

0 

19 

9 

6 

76 

2 

6 

1-34 

17 

M M M meal, 6% oil - 

- 

— 

10 16t 

0 

19 

9 

16 

76 

2 

7 

1-38 

17 

„ „ meal 2% „ - 

- 

— 

9 


1 

0 

8 

5 

71 

2 

4 

1-26 

17 

Feeding treacle .. - 

- 

— 

6 

5 

0 

9 

6 

16 

61 

2 

3 

1-20 

2*7 

Brewers’ grains. Dried ale 

- 

— 

9 

2 

1 

0 

8 

2 

49 

3 

4 

1-78 

13 

„ „ „ porter 

- 

— 

8 

12 

1 

0 

7 

12 

49 

3 

1 

1-66 

13 

Malt culms .- 



9 

o§ 

1 

9 

7 

11 

43 

3 

6 

1*87 

16 


• At Bristol. S At Liverpool. f At Hull. 


Nora.—The prices quoted above represent the average prices at whioh actual wholesale transactions have taken 
place in London, unless otherwise stated, and refer to the price ex mill or store. The prices were current at the end of 
April and are, as a rule, considerably lower than the prices at local country markets, the difference teing due to 
carriage and dealers' commission. Buyers can, however, easily compare the relative prices of the feeding stuffs on 
offer at their local market by the method of calculation used in these notes. Thus, suppose palm kernel cake is offeied 
locally at £10 per ton, its manurial value is 19s. per ton. The food value per ton is therefore £0 Is. per ton. Dlvldlw 
this figure by 76. the starch equivalent of palm kernel cake as given in the table, the cost per unit of starch equlval^ 
Is 2s. fid. Dividing this again by 22*4, the number of pounds of starch equivalent in 1 unit, the c^ per lb of star^ 
equivalent is l'20a. A similar calculation will show the relative cost per lb. of starch equivalent of other feed^ 
on the same local market. From the results of such calculations a buyer can determine which feeding stuff hin 
the best value at the prices quoted on his own market. The manurial value per ton figures are calculated onl^ 
of the foUowing unit prices; N, 9s. lid.; P,0., 8s, lOd.; K^O, 8S, BdU caicuiiwu on ine dim 
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MISCELLANEOUS NOTES 

The following particulars have been received from Mr. 
Wilfred H. Parker, Director of the National Institute of 
Agricultural Botany:— 

Indoor Testing It is a matter of common knowledge 
for Wart that field trials of new varieties of 

Disease potatoes for immunity from w^art disease 
are conducted annually at the Potato 
Testing Station, Ortnskirk, by the National Institute of 
Agricultural Botany, on behalf of the Ministry. 

During the past winter Mr. H. Bryan, Superintendent of the 
Station, has been car/ying out investigations with the aid of 
his Assistant, Mrs. McDermott, on a practical adaptation of 
the method devised by Miss Glynne for testing indoors the 
immunity or susceptibility of potato varieties to wart disease. 
The present field tests extend over at least two years, and if the 
seasons are unfavourable, three years. Indoor testing would 
have many advantages ; among others may be mentioned that 
it could be carried out at a time of year when field testing is 
impossible. It would enable the potato breeder to discard his 
susceptible seedlings at the earliest possible stage, a large 
number of varieties could be tested in a small space, and 
optimum infective conditions could be maintained independent 
of external weather conditions. In addition, the time required 
to determine immunity would be materially reduced. 

One method suggested by Miss Glyiine’s work has been under 
investigation by the Scottish Board of Agriculture for two years, 
but has not met with entire success.* Nor was it satisfactory 
when tried also on a large scale at Ormsldrk in 1927. Con¬ 
sequently, a more rapid and reliable method was adopted— 
also based on Miss Gl 3 mne’s work—but with greatly simplified 
apparatus. It consists of infecting by summer sporangia the 
clean growing sprouts of the tubers under test. The tubers, 
with small pieces of fresh developing wart pinned on to the 
eyes, are placed rose-end upwards on damp, thin flannel; 
they are sprayed once daily with water and are covered with 
flannel kept moist. This insures as far as possible the main¬ 
tenance of a film of moisture connecting the young shoots and 
the attached wart which is the essential factor in the success 
of the method. The tubers are contained in wire trays which are 
enclosed in shallow wooden boxes with glass lids. The work 
has been carried out in a greenhouse slightly heated during the 
winter months. __ 

♦ The Scottish Journal of Agriculture, Vol. IX, No. 3, p. 302, and 
Vol. X, No* 3, p. 333. 
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Extensive test has given such satisfactory results that there 
is httle doubt that the method will prove to be infallible. In 
a matter of such importance, however, there must be np loop¬ 
hole for error, and the investigation is, therefore, being 
continued on an extensive scale with the object of confirming 
beyond any doubt the conclusion drawn from last season’s 
work, that it is possible to establish the susceptibility or 
immunity of varieties at any time of year in some three to 
four weeks from the beginning of the test, and independently 
of the character of the season. 

A full description of the teclmique and exhaustive details 
of the results obtained will be published shortly. 

« He i|t lie i|c i|t 

Fabmeks and all who are interested in agriculture are 
invited by the National Institute of Agricultural Botany to 
visit, either individually or in parties 

Fanners’ Visits to during June or July, its Headquarters 
Trials Trial Grounds at Cambridge or its five 
sub-stations mentioned below. At any 
of these centres visitors can see accurate trials on a field scale 
of the leading varieties of cereals and roots, and a compre¬ 
hensive collection of observation plots of new and old 

varieties of cereals numbering nearly a hundred in all. Visitors 
to Cambridge can also see the Official Seed Testing Station for 
England and Wales. 

It is desirable that arrangements be made beforehand. 
Requests to visit the trial grounds should be addressed to 
the Secretary, National Institute of Agricultural Botany, 
Huntingdon Road, Cambridge, or, in the case of the sub¬ 
stations, direct to the Crop Recorder. The addresses of the 
Recorders are given below :— 

Mr. G. D. Stevenson, The Church Farm, Sprowston, Norwich. 

Mr. G. N. Herington, Ivy Cottage, Good Easter, near Chelmsford, 
Essex. 

Mr. G. E. Furse, Somerset Farm Institute, Cannington, near 
Bridgwater. 

Mr. W. C. Grandi, The Lord Wandsworth Agricultural College, 
Long Sutton, Basingstoke, Hants. 

Mr. H. E. F. Maddroll, Harper Adams Agricultural College, 
Newport, Salop. 

* * * * 

At the Olde Englysshe Fayre and Empire Exhibition held 
at the Alexandra Palace from May 5 to 12, the Empire Market* 
ing Board arranged a very attractive 
Displays of exhibit. A milk fountain, at which milk 
Home Fkoduce drinks of all kinds were sold, proved an 
attraction, and the idea will probably be 
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developed as part of the milk advertising campaign. “Empire 
teas ” were served in the centre of the hall, the bread and 
butter consisted of milk-loaves, made from English-grown 
wheat flour and liquid milk, and pure English butter. The 
loaves were of excellent quality, and it is hoped that a demand 
for this type of bread will be stimulated. 

The Great Britain stand was arranged with the co-operation 
of the National Farmers* Union and other national organiza¬ 
tions, and comprised camied and bottled fruits, jams and 
cyder, hothouse tomatoes, cucumbers and beans, and a repre¬ 
sentative display of cheeses, bacon, hams, potted meats, 
packed cereals and timied vegetables. 

* ♦ ♦ a|( He IC 

The general level of prices of agricultural produce during 
April was 61 per cent, above the base years 1911-13, and was 
appreciably higher than in any preceding 

The Agricultural month since September, 1926. The 
Index Number index number showed a rise of six points 
on the month and is eight points higher 
than in April, 1927. The continued advance in the prices of 
fat cattle and fat sheep is mainly responsible for the rise in 
the index number, but the further considerable increases in 
prices of oats and potatoes have also contributed. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1923 


Percentage increase compared with the 
average of the corresponding month in 
1911-13 


Month 


1923 

1924 

1925 

1926 

1927 

1928 

Januaiy 


67 

60 

71 

68 

49 

45 

February 


63 

61 

69 

63 

45 

43 

March 


69 

67 

66 

49 

43 

45 

April .. 


64 

63 

69 

62 

43 

61 

May 


64 

67 

67 

60 

42 

— 

June 


49 

66 

53 

48 

41 

— 

July .. 


60 

63 

49 

48 

42 

— 

August.. 


62 

67 

64 

49 

42 

— 

September 


62 

61 

66 

66 

43 

— 

October 


60 

66 

63 

48 

40 

— 

November 


61 

66 

64 

48 

37 

— 

December 


55 

65 

54 

46 

38 

— 


Orain .—^The average price of wheat advanced from 9s. 8d. 
per cwt. in March to 10s. 2d. per cwt. in April, and barley was 
Id. dearer at 10s. lOd. per cwt., while oats rose by no less 
than Is. per cwt. to an average of 11s. 7d. At this price oats 
are 64 per cent, dearer than pre-war, and have not touched 
80 high a level sinde the summer of 1922. Wheat at 34 per 
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cent, above 1911-13 is cheaper than at the corresponding 
period of 1927, but barley at 41 per cent, is unaltered. 

Live Stock, —Cattle and sheep made higher prices than in 
March, and although an advance is generally anticipated 
at this season of the year, the alterations have been greater 
than in 1927, and in most cases proportionately greater than 
in the base years 1911-13. Fat cattle advanced from 38 per 
cent, above pre-war in March to 43 per cent, in April, and 
fat sheep from 61 to 78 per cent, the index number for the 
former being 18 points and for the latter 25 points higher 
than in April, 1927. Dairy cows at 34 per cent, above 1911-13 
compare with 31 per cent, in March and 26 per cent, a year 
ago. Store cattle and sheep, however, although dearer than 
in the previous month, were each one point lower at 22 per 
cent, and 46 per cent, respectively above pre-war, owing to 
the fact that the rise in price was proportionately less than 
in the corresponding period of 1911-13. Prices of fat and 
store pigs showed very little movement during April, and 
except for baconers, which were a little dearer at 43 per 
cent, above 1911-13, the index numbers were unaltered at 
45 per cent, for porkers and 35 per cent, for store pigs. 

Dairy avd Poultry Produce, —^The fall in milk prices from 
the winter to summer level, which took place in Api’il, was 
similar to that in 1927, and as was also the case last year the 
index number rose by 7 points to 63 per cent, above pre¬ 
war. Butter was a little cheaper than in March, but the fall 
was less than usual and the index number is eight points 
higher at 55 per cent, above the 1911-13 level. Cheese prices 
were appreciably higher on the month, a rise of 13 points 
being recorded, and at 78 per cent, above pre-war this com¬ 
modity is at about the same level as in April, 1926. There 
was very little alteration in egg prices during the month 
under review, and as the slight fall which occurred was 
relatively much less than in March to April, 1911-13, the 
index number rose by 11 points to 37 per cent, above the 
base years, or the same level as was recorded a year ago. 
Poultry prices advanced by much the same amount pro¬ 
portionately as in 1911-13, and the index number is only 
one point higher on the month at 41 per cent, over pre-war. 

Other Commodities, —^Hay prices were practically unaltered 
during April at 11 per cent, above 1911-13. A sharp rise in 
potato prices occurred during April, the average for the 
month being about 30s. per ton higher than in March, and 
the index number advanced by 12 points to 94 per cent, above 
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pre-war. A year ago potatoes were 60 per cent,, and in 1926 
only 7 per cent., dearer than pre-war. Vegetables at 172 per 
cent, above pre-war were more expensive in April than in the 
previous month, and prices as a whole during the period 
January to April have been a good deal higher than in the 
corresponding period last year. Wool prices remained at 
almost the same level as in March, and the index number 
showed an advance of one point only to 71 per cent, above 
1911-13. 

Index numbers of different commodities during recent 
months and in April, 1926 and 1927, are shown below :— 

Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13. 


Commodity 

1 

1926 

1927 

1928 

Apl. 

Apl. 

Jan. 

Feb. 

Mar. 

Apl. 

Wheat 


67 

62 

34 

29 

30 

34 

Barley 


18 

41 

40 

34 

36 

41 

Oats 


26 

18 

39 

42 

49 

64 

Fat cattle .. 


39 

25 

28 

32 

38 

43 

Fat sheep .. 

. . ! 

69 

63 

63 

56 

61 

78 

Bacon pigs 

• -i 

82 

61 

34 

38 

40 

43 

Pork pigs .. 

’ * 1 

84 

73 

44 

42 

45 

45 

Dairy cows 

1 

39 

26 

26 

29 

31 

34 

Store cattle 

! *. i 

31 

23 

24 

25 

23 

22 

Store sheep 


60 

40 

42 

44 

47 

46 

Store pigs .. 

. . ! 

119 

108 

47 

41 

35 

35 

Eggs 

. • 1 

48 

37 

77 

33 

26 

37 

Poultry 

. , ' 

46 

25 

38 

39 

40 

41 

Milk 


95 

63 

66 

66 

56 

63 

Butter 

.. 1 

49 

43 

47 

47 

47 

55 

Cheese 


77 

36 

61 

59 

65 

78 

Potatoes .. 

1 

7 

60 

74 

71 

82 

94 

Hay 


5 

-1* 

18 

12 

12 

11 

Wool 

• •! 

33 

34 

68 

62 

I 70 

71 


♦Decrewe. 


♦ ♦ ♦ ♦ ♦ ♦ 

The Ministry’s Annual Report on the acreage and pro¬ 
duction of crops and the number of live stock in England and 
Wales in 1927 has now been issued. 

Agricultural The report outlines the chief changes in 
Statistics, 1927 : the statistics generally as compared with 
Part I 1926 ; it discusses the increase in the 

acreage of sugar beet and the quantities 
of this crop dealt with at the various factories ; and it gives 
information as to the number of agricultural holdings, the 
number of agricultural workers employed thereon, and the 
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number of poultiy on such holdings. Information is also given 
as regards the principal live stock products. 

The tables attached to the report contain detailed figures for 
each county in England and Wales for the years 1927 and 1926 
of the acreage under each crop, the numters of each class of 
live stock, and the yields per acre of the principal crops. 
Summaries for Great Britain and Ireland over the last 10 years 
are also given. 

The report forms Part I of the Agricultural Statistics of 
England and Wales, 1927, and may be obtained through any 
bookseller, or direct from H.M. Stationery Office, Adastral 
House, Kingsway, London, W.C. 2. Price, Is. 3d. net. 

The Potato and Onion (Grading) Act, 1927, South 
Australia, will apply to all potatoes and onions grown within 
the portions of the State as may be 
Inspection and declared by proclamation, which will also 
Grading ol fix the date when the Act is to come into 

Potatoes and operation. The Act, which is to be 

Onions in South administered out of funds provided by 
Australia Parliament, prohibits the sale of potatoes 
or onions in packages unless they are 
packed, graded and marked as prescribed by regulation. 
Penalties of £6 for a first offence, and £10 for subsequent 
offences, may be imposed for failure to comply with this section 
of the Act. Proceedings may be taken by Inspectors, if so 
authorized by the Minister, either generally or in aiiy particular 
case, and all proceedings are to be disposed of summarily. 

Inspectors appointed by the Governor are empowered to 
open and examine packages anywhere, and to mark all 
packages Falsely Packed ’’ or “ Falsely Marked ” if they are 
not packed, graded or marked in the prescribed manner, 
notice of such action to be given to the owner within 24 hours. 
Samples may also be taken, or the potatoes or onions seized 
and detained for inspection, at the risk and charge of the 
owner, who may also be directed to comply with the Act 
under a penalty of £10 for non-compliance. 

The penalty for altering or defacing prescribed marks on 
packages is one not exceeding £50 or imprisonment up to 12 
months. For resisting or obstructing an Inspector, or refusing 
to give information or giving false information, a penalty of 
£5 for a first offence and £10 for each subsequent offence may 
be inflicted. When an offence is committed by a person with¬ 
out Hie authority of the vendor, the latter, when charged, 
may have such person brought before the Court, and on 
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conviction such person will be liable to the penalty and costs 
as if he were the vendor. 

Regulations will prescribe the standards and methods of 
packing and grading of potatoes or onions for sale, whether 
in packages or in lots, and whether grading shall be according 
to number, variety, size, soundness, colour, maturity or 
otherwise. They will also prescribe the description, kind, 
capacity, materials, dimensions, measurements, conditions and 
marking of packages (including the regulation or prohibition 
of the use of second-hand packages), as well as the maximum 
quantity of foreign substances (earthy matter, leaves, stalks, 
etc.), wrappers, packing material or advertising matter which 
may be contained in the packages. A penalty of not more 
than £10 may be inflicted for non-compliance. 


In order to encourage the trade in home-grown seeds 
exported to the Colonies, the Ministry made arrangements 
in December, 1020, with the assistance 
Testing Seeds of a grant from the Empire Marketing 
lor Export to Board, that, in cases where Colonial 

the Colonies Import Regulations require that con¬ 

signments of seeds shipped from this 
country shall be accompanied by a certificate of test carried out 
at a British Official Seed Testing Station, such test should be 
made at Cambridge free of charge. As this scheme was not 
put into operation until the middle of the 1926-27 season, it was 
only made use of by exporters during that period to the 
limited extent of having 453 samples tested. During the 1927-28 
season, however, i.e., from April 1, 1927, to March 31, 1928, the 
response has been more satisfactory, some 1,371 samples 
being submitted for the free test. These samples included 
50 of grasses and clovers, 1 of cereals, 8 of seed mixtures, 200 
of mangold and beet, and 1,112 of vegetables and pulses. 

Samples sent to the Official Seed Testing Station, Cambridge, 
for these free tests, should be of the normal quantity sent for 
testing, and must be accompanied by a statement to the 
effect that the bulks from which the samples are drawn are 
intended solely for export to a named colony, and that the 
sender guarantees that the certificates issued by the Official 
Station in respect of these samples will be used for no other 
purpose than in connexion with the export of the bulks, 
from which the samples are drawn, to the countries specified. 
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Number and declared value of animals, living, for breeding, 
exported from Great Britain and Northern 
Export of Ireland in the three months ended March 
Breeding Stock 31, 1928, compared with the corres¬ 
ponding period in 1927, (From returns 
supplied by H.M. Customs and Excise.) 


Country to which 
exported 

1 Jan. to Mar., 1928 

Jan. to Mar., 1927 

! Number 

Declared 

value 

Number 

Declared 

value 

Cattle 

Argentina 

68 

f 

7,200 

168 

£ 

72,808 

China 

10 

275 

0 

0 

Columbia 

6 

640 

0 

0 

Denmark 

1 

40 

9 

344 

Ecuador . . 

1 

30 

7 

799 

Netherlands 

5 

200 

0 

0 

Uruguay 

0 

0 

32 

7,026 

United States of America 

3 

110 

0 

0 

Canada .. 

35 

1,500 

0 

0 

Falkland Islands 

4 

269 

0 

0 

Irish Free State.. 

827 

17,641 

1,260 

29,416 

Kenya 

16 

496 

8 

389 

Other countries .. 

4 

354 

10 

938 

Total . . 

980 

28,645 

1,484 

111,720 

Sheep and Lambs 
Argentina 

160 

3,690 

310 

6,671 

Brazil 

10 

260 

4 

210 

Chile 

21 

894 

1 

75 

France 

9 

45 

14 

43 

Peru 

0 

0 

30 

360 

Uruguay 

17 

390 

20 

600 

United States of America 

68 

800 

0 

0 

Canada .. 

12 

360 

0 

0 

Irish Free State.. 

21 

104 

79 

248 

Other coimtries .. 

3 

57 

1 

8 

Total .. 

311 

6,680 

469 

8,116 

Swine 





Argentina 

1 

70 

4 

160 

Brazil 

5 

80 

0 

0 

France 

31 

666 

2 

73 

Germany.. 

3 

120 

9 

405 

Hungary 

27 

1 810 

0 

0 

Irish Free State.. 

71 

212 

264 

1,414 

Kenya 

4 

100 

2 

32 

Tanganyika territory .. 

6 

60 

0 ! 

0 

Other countries .. 

9 

269 

7 i 

I 

306 

Total .. 

167 

2,277 

288 1 

2,390 
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The German journal, Illustrierte Landwirtschaftliche 
Zeitung, in the issue of December 30 last, records the results 
of experiments carried out by Dr. Luthge, 
Potatoes as of Halle, on feeding potatoes to pigs. The 

Food for Pigs conclusion to which Dr. Luthge came was 

that potatoes should never be fed in an 
uncooked condition to fattening pigs. An interesting fact 
recorded is that a pen of pigs which received one-half cooked 
and one-half uncooked potatoes showed an increase in weight 
which was practically midway between that shown by pigs 
fed entirely on cooked and those fed entirely on uncooked 
potatoes. 


The Minister of Agriculture and Fisheries has made an 
Order regulating the importation of cherries into England and 
Wales during the 1928 season. The object 
Importation of of the Order is to prevent the intro- 
Cherries duction of the Cherry Fruit Fly, a pest 
which is very prevalent in certain 
Continental countries, but from which English orchards are 
at present free. 

French cherries will be admitted without restriction until 
June 5, after which date those grown in the Southern part 
of France mil be prohibited ; cherries from Central France will 
be admitted until June 12, and those grown in the Northern 
Departments until June 21, after which date the importation 
of French cherries will be entirely prohibited. 

Italian cherries imported after June 5 must be accompanied 
by a certificate of origin ; after June 16 their importation will 
be prohibited. 

Certificates of origin must accompany cherries grown in any 
other European country which are imported after June 5. 


The Protection of Lapwings Act, 1928, which received 
« f Royal Assent on March 28 last, pro- 

_ ^ vides that it shall not be lawful for 

Lapwings 

^ ^ any person— 


(a) during any time between the first day of March and the 
thirty-firpt day of August to sell any lapwing for human 
consumption, or to have any lapwing in his possession 
for the purpose of sale for human consumption ; or 

t2 
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(6) to sell for human consumption, or to have in his possession 
for the purpose of sale for human consumption, any egg 
of the lapwing. 

The Act provides that any person guilty of an offence 
against its provisions shall be liable on summary conviction to 
a fine not exceeding £5. 

Alternative names for the lapwing are green plover, 
peesweep or peewit. 


The New Zealand Wheat Kesearch Regulations, 1928, 
issued under the Scientific and Industrial Research Act, 1926, 
of New Zealand, provide for levies on all 
Wheat Research wheat grown in New Zealand. These 
in New Zealand levies are 1 Jd. payable by the producer 
on every 60 bushels delivered by him to a 
flour miller or grain merchant; l^d. payable by the flour 
miller for every ton of flour or wheat meal delivered by him 
from the flour mill; and of l|d. payable by the person taking 
delivery of every ton of flour or wheat meal received by him. 

The produce of these levies is to be applied towards the cost 
of establishing laboratories and carrying out scientific 
researches in relation to the growing of wheat in New Zealand, 
and its manufacture into flour and bread. 

The Regulations provide further for the establishment of a 
Wheat Research Committee, containing representatives of 
wheat growers, flour millers and bakers in New Zealand, to 
assist the New Zealand Department of Scientific and Industrial 
Research in carrying out research work on wheat and flour. 


Accounts have been given in this Jouknal, from time to 
time, of the various activities undertaken by the Ministry, 
with the aid of the grant of £40,000 a year 
Marketing of for five years, which has been made by 
Home Produce : the Empire Marketing Board. This grant 
Report was given for the purpose of carrying out 
investigations into the marketing of home¬ 
grown agricultural produce and for demonstrating improved 
methods. A further brief report of progress for the three 
months ended March 31, 1928, may prove of interest. 

Publications ,—^The “ Report on the Pork and Bacon Trades 
in England and Wales ” (Economic Series No. 17) was com¬ 
pleted during the quarter under review, and has since been 
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published at a nominal price of 6d. Good progress has been 
made with the second report on fruit (apples, pears, plums and 
strawberries) and also with reports on the marketing of cattle, 
cereals and cheese. The preparation of the report on the 
markets and fairs in the northern counties is nearing completion. 

Sales of the reports in the Economic Series during the 
quarter totalled 2,376 copies, bringing the total sales of the 
series, up to March 31, 1928, to 50,000 copies. 

Marketing Investigations .—^Field work in connexion with the 
marketing of vegetables continues. Inquiries are also being 
made in the eastern and southern counties with the object of 
preparing a report on the markets of that area. 

Leaflets .—A leaflet—No. 6 (see this Journal for May, 
1928, page 154)-has been added to the marketing series, 
explaining the national scheme of egg marketing reform 
adopted by the Minister’s Poultry Advisory Committee. 
The National Farmers’ Union has circulated this leaflet, 
through the medium of its county branches ; copies have also 
been widely distributed amongst specialist poultry societies, 
distributors' organizations, co-operative societies, etc. ; about 
100,000 copies have been, or are in course of being, distributed. 

Marketing Demonstrations. —(1) On the invitation of the Kent 
Agricultural Education Committee, and with the support of 
the Maidstone Branch of the National Farmers’ Union, a fruit 
marketing demonstration was given at the Maidstone Corn 
Exchange on March 15 and 16. The demonstration, which 
included machine grading and packing of apples, was given 
continuously throughout each day and was well attended. A 
meeting was held on the evening of the 15th, when an address 
on the fruit marketing scheme was given by one of the Ministry’s 
officers, and the terms of the Agricultural Produce (Grading 
and Marking) Bill were enthusiastically approved. Over 400 
copies of the “ Fruit Marketing Report ” (Economic Series 
No. 18) were sold at this demonstration. 

(2) Twenty-nine marketing demonstrations were staged 
during 1927, 23 shows or centres being attended. The total 
cost of these demonstrations, including ground space and 
erection expenses, was £8,970. 

(3) Following the fruit marketing demonstration given at 
Swanley, Kent, in December last, a strong movement is on foot 
amongst the principal growers of the district to set up a fruit 
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packing station. The station is to be incorporated with a share 
capital of £1,000 (10s. paid up), the shares being held by the 
growers. An advance equal to the uncalled share capital has 
been promised by Martin’s Bank. 

(4) An extensive programme of demonstrations has been 
arranged for the ensuing season. These will cover the marketing 
of eggs and poultry, pigs, pork and bacon, fruit and potatoes. 
A new feature will be a series of demonstrations relating to 
the marketing of cattle. The full programme, as at present 
arranged, was given in the March issue of this Joubnal 
(page 1080). 

Empire Marketing Board's Publicity Schemes. —(1) Accounts 
have already been given in this Journal of the displays of 
home produce staged under the aegis of the Empire Marketing 
Board at exhibitions. 

(2) The Empire Marketing Board is arranging a display of 
Empire produce at the Canadian National Exhibition to be 
held at Toronto in August. The Ministry is organizing the 
United Kingdom section, in which representation will be given 
to those commodities which are exported to North America or 
for which there is a potential market in that part of the world. 
Special attention will be given to pedigree live stock. 

(3) The Ministry is keeping in close touch with the Board 
in regard to other means of propaganda, e.gr., press advertising, 
posters, films and lectures. 

Lectures and Addresses. —^Many requests were received during 
the quarter from county branches of the National Farmers’ 
Union and other organizations for officers of the Markets 
Branch of the Ministry to give addresses on marketing. Such 
addresses were given at Worthing (marketing of glass-house 
produce), at Blackminster, Paddock Wood and Wisbech (fruit 
marketing), and at Newbury, Reading, Lincoln and Crickhowell 
(egg marketing). A special meeting in London of chairmen and 
vice-chairmen of all County Poultry Committees of the 
National Farmers’ Union was addressed on the egg marketing 
scheme. Meetings of distributors at Liverpool and Manchester 
were addressed in regard to the fruit marketing proposals. 

Schemes for Improved Marketing. —^A scheme for the better 
marketing of Devonshire butter has been discussed with 
representative producers and others of that county, and is 
now being discussed locally with a view to the mobilization of 
support. 
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Farm Workers* Minimum Wages. —meeting of the Agricultural 
Wages Board was held on May 9 at 7 Whitehall Place, S.W. 1, the 
Chainnan, Viscoimt Ullswater, G.C.B., presiding. 

The Board considered a notification from the Buckinghamshire 
Agricultural Wages Committee of a decision varying the minimum and 
overtime wages for male workers and minimum rates of wages for 
female workers in their area in respect of employment of male workers 
on public holidays, and made an Order carrying the decision into effect 
as from May 14. The minimum rate fixed in the case of male workers 
of 21 years of age and over remains at 31s. per week of 50 hours in 
summer and 48 hours in winter. The overtime rates are 9d. per hour on 
weekdays, and lid. per hour on Sundays and in respect of employment 
after 1 p.m. or in excess of 5^ hours on Good Friday, Easter Monday, 
Whit Monday, Aug\ist Bank Holiday, Christmas Day and Boxing Day. 
In the case of female workers of 18 years of ago and over, the minimum 
rate remains unchanged at 6d. por hotir for all time worked. The Order 
will remain in operation until further notice. 

Copies of the Order in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 


Enforcement of Minimum Rates of Wages. —During the month 
ending May 15, legal proceedings were instituted against 17 em¬ 
ployers for failure to pay minimum and overtime rates of wages fixed 
by the Orders of the Agricultural Wages Board. Particulars of the 
cases are as follows :— 


Arrears No. of 


County 

Court 

Fines 


Costs 


of 


workers 





d. 




wages 

con¬ 



£ 

s. 

£ 

s. 

d. 

£ 

s. 

d. 

cerned 

Cambs. . . 

Wisbech 

0 

10 

0 

2 

12 

0 

8 

9 

6 

2 

Devon 

Hatherleigh 

3 

3 

0 

0 

9 

0 

33 

10 

0 

1 

Essex 

Chelmsford. 

0 

10 

0 




0 

2 

7 

1 

Kent 

Tonbridge . 


— 



— 



— 


1 

ft • • 

Tunbridge 












Wells, 

20 

0 

0 

4 

9 

0 

91 

3 

5 

2 

tt • • 

Cranbrook . 


—, 






_ 


1 

Lancs. 

Chorley 

1 

0 

0 

3 

3 

0 

5 

2 

0 

2 

Middlesex 

Uxbridge . 


— 



— 



— 


2 

Somerset . . 

Axbridge 

1 

0 

0 

0 

10 

0 

31 

0 

0 

2 

tt • • 

Bridgwater . 







14 

8 

6 

1 

Stafford .. 

Stafford 


— 


1 

4 

0 

26 

0 

0 

3 

Wilts 

Marlborough 


— 



— 



— 


1 

Yorks,W.R. 

Rotherham 

6 

0 

0 

0 

13 

0 

2 

12 

0 

2 

Denbigh .. 

Glyn Ceiriog 

1 

0 

0 


— 


30 

19 

6 

1 

tt 

tt 

1 

0 

0 


— 


12 

14 

6 

1 

Flint 

Holywell 

1 

0 

0 


— 


2 

10 

0 

1 

Pembroke 

Mathry 

1 

0 

0 


— 


11 

0 

0 

1 


£36 

3 

0 

£13 

0 

0 

£269 

12 

0 

25 


♦ * 


♦ 


♦ 


♦ 






Special Minimum Rates of Wages for the Hay Harvest. —Special 
rates of wages for employment on this year’s hay harvest have been 
fixed by Agricultural Wages Committees in respect of the following 
areas, viz ,: Devon, Dorset, Hertfordshire, Somerset, and Wiltshire. 
In every case similar rates were fixed for last year’s harvest; the 
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Derbyshire Committee, however, have decided not to fix special rates 
as they have done in previous years. 

The special rates take the form of increased overtime rates and, 
except in the case of Hertfordshire, apply to male workers only. In 
Devon, Dorset, Hertfordshire and Somerset, the special overtime rate 
for male workers of 21 years of age and over is lOd. per hour and in 
Wiltshire 9d. per hour, whilst the rate for female workers of 19 years of 
age and over in Hertfordshire is 7fd. per hour. Lesser rates are fixed for 
younger workers. 

Where no special rates are fixed for the hay harvest, employment on 
harvest work must be paid for at not less than the ordinary minimum 
and overtime rates. 


Foot-and-Mouth Disease. —Since the report in last month's issue of 
this JouKNAL, fresh centres of disease were discovered on May 9 
at Salt, Siaflord, and Hopton, Stafford, on premises about one mile 
apart. The usual infected area restrictions wore imposed on an area 
ot af)pro\imately 15 miles from the infected farms, and ,9 further 
outV)reaks have since been confirmed in the area. No other outbreak 
has been confirmed in Great Britain during the month. 

The number of outbreaks confirmed since January 1 last is 102, 
involving 13 counties and the slaughter of 2,922 cattle, 4,165 sheep, 
1,662 pigs and 5 goats. 


APPOINTMENTS 

Pig Industry Council. —Sir Alfred Mond having, for business reasons, 
withdrawn his acceptance of the Chairmanship of the above Council, 
Mr. E. R. Debenham has consented, on the invitation of the Minister 
of Agriculture, to preside over the Council’s deliberations. 

County Agricultural Education Teaching Staffs : England, Yorkshire, 
(University of Leeds, Agricultural Department). Mr. A.Murchie, B.Sc., 
has been appointed an Assistant Lecturer in Dairy Husbandry. This 
appointment is additional to those given in last month’s (May) issue 
of this Journal, and is to fill a vacancy. 


NOTICES OF BOOKS 

Agricultural Research Work in the Sudan. Reports for the Seaeon 

1926-27 and Programmes for the Season 1927-28. (Obtainable 
from the Controller, Sudan Government Offices, Wellington 
House, Buckingham Gate, London, S.W. 1. Price, post free, 
2s. lOd.) 

Scientific work in connexion with agriculture in the Sudan is under 
the joint control of tho Director of Agriculture and Forests and the 
Director of the Wellcome Tropical Research Laboratories, and is 
carried on at the Gezira Research Farm, Wad Medani (Gezira), at the 
Wellcome Tropical Research Laboratories at Khartoum, and at the 
Botanical and Plant Breeding Station, Shambat (Khartoum North). 
This volume describes work carried out at these places in 1926-27, and 
gives in some instances programmes for the season 1927-28. Much of the 
work described has been carried out in co-operation with the Empire 
Cotton Growing Corporation and with their assistance in regard to 
finance and technical staff. The Report is published in collaboration 
with the Corporation. 
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The Grezira Research Farm was established in 1918 in connexion 
with the Gezira irrigation project, it having been realized that the initia¬ 
tion of such a scheme of irrigation in a semi-arid region involved dealing 
with a variety of problems which would require careful scientific 
investigation for their successful solution. This station, situated in the 
centre of the irrigated areas, comprises an area of some 420 acres, and 
has well-equipped laboratories in which work in connexion with the 
different lines of scientific investigation are being carried out. 

Experiments are carried out on various mattore connected with 
cotton growing, and a seed farm deals with the x>ropagation of improved 
varieties of cotton, and carries out variety and strain experiments. 

Chemical and entomological research work is carried out in con- 
nosdon with the Gezira and in colloboration with the Wellcome Tropical 
Research Laboratories. A soil survey of the Gezira is also being carried 
out. 

In entomological research, progress is being made in the study of 
various pests and their control. Research in plant physiology and 
pathology at the Gezira Research Farm has related to the effect of 
various manures ; irrigation ; the effect of climate ; and bacterial 
disease, root rot and loaf curl of cotton. 

At the Sharnbat Botanical and Plant Breeding Station, work is carried 
out on cotton variety testing, including both Egyptian and American 
varieties, and there are “ pedigree line,” “ new selection ” and hybrid 
plots. 

Insect and Fungus Pests of the Farm.—By J. C. F. Fryer, M.A., and 
F. T. Brooks, M.A. Pp. 198. ‘‘The Farmer and Stockbreeder 
Manuals.” (London : Ernest Benn, Ltd., 1928. Price 78. 6d. net.) 

In their preface to this handbook, the authors disclaim any 
intention of attempting to teach the fanner liis business, their object 
being to discuss, from the farming standpoint, some of the difficulties 
due to plant pests and diseases which have to be faced on the average 
farm, and to indicate the general lines along which these evils may be 
mitigated and sometimes avoided. Writing thus for the initiated 
reader, to whom textbook descriptions of the different pests are 
familiar, they are able to start immediately with the fundamental 
problem. Tliis arises, under the intensive cultivation of to-day, from 
the growing together of enormous numbers of the same kind of plant, 
thus giving exceptional opportunity for the multiplication of insect 
and fungus enemies, which, under natural prairie or jungle conditions, 
have to face the risks and difficulties of finding their suitable prey 
in the comparatively isolated positions in which it grows, and are 
prevented by this and other factors from multiplying unduly. Thus 
the ” mass production ” of plants carries a possible corollary in tho 
“ mass production ” of pests. Moreover, the plant wdiich withstands 
the competition of its neighbours, and the attacks of organisms, under 
purely natural conditions, is far removed from that cultivated for 
some special characteristic, such as the ability to yield food ; so that 
man has been led to retain varieties which are but partially resistant 
to insect and fungus attack, and which would never have survived 
in the wild state. ” In agriculture, man upsets the balance of nature— 
usually to his own advantage, but not without risks which sometimes 
result in heavy crop losses.” 

With the problem thus broadly stated, the authors proceed to 
discuss ” some of the measures which can be taken to restore again 
the proper balance between the crop plants and the organisms which 
prey upon them,” and the manner in which this is done constitutes 
the particular fascination of the book as well £U9 its special appeal. 
No cut-and-dried rules are laid down, it being recognized that,howwer 
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attractive such instructions may appear on paper, conditions in 
practice vary so greatly as between one larm and another, that the 
exact method of applying any general principle to a particular case 
must usually be worked out by the man on the spot. By drawing 
that individual into consultation, as it wore, and enlisting his practical 
consideration of the results of recent scientific research, the authors 
have produced a work that should prove both interesting and helpful 
to the agricultural community. 

Black’s Veterinary Dictionary. Edited by William C. Miller, M.R.C.V.S. 

Pp. ix -f 1061. (London : A, & C. Black, Ltd., 1928. Price 21s. net.) 

It is a common charge against writers of technical works that the 
lay reader is unable to become a*cquainted with the present knowledge 
of a given subject or to keep himself informed of the progress of 
research because the literature is burdened with scientific terms. This, 
however, is unavoidable, as precision requires that the terminology 
shall be definite and not liable to misconstruction. On veterinary 
subjects, there is not much literature upon which the stockowner can 
rely to give him a reasonable amount of information of which he may 
be in need. 

The Editor of Black's Veterinary Dictionary has as far as possible 
avoided the use of technical terms in the text, and the book is therefore 
suitable to the general reader, who will find definitions of terms which 
at first are not understood. It describes the diseases of animals usually 
at a length commensurate with the importance of the subject, and it 
also contains articles on anatomy, poisoning by diTigs and plants and 
the relative antidotes, hygiene, and parasites of the domestic animals. 

The development of veterinary science has naturally tended to the 
introduction of vaccines, sera, etc., against numerous specific diseases, 
and some of these products are of the greatest vahre in minimizing 
losses amongst live stock : others, however, are of doubtful value. 
The general attitude of the compilers of the Dictionary towards these 
biological products is reasonable, although many will not agree with the 
suggestion that a dog bitten by a rabid animal can in exceptional cases 
be submitted to the Pasteurian method of vaccination. In dealing with 
rabies no risk should be taken, and it should be an invariable rule that 
a dog bitten by another known to be rabid should be destroyed. 

In this country the mortality from anthrax is low, but occasionally 
a considerable number of animals become infected. In such circum¬ 
stances it is advisable to administer a dose of serum to all animals 
which may have been exposed to infection, including those which are 
clinically affected. Good results have been obtained by this means, 
but the Dictionary does not refer to this lino of treatment. 

The article on tuberculosis shows the difficulties which lie in the 
path of eradication, and gives good advice to the owner who would 
undertake the elimination of this disease from his herd, but the 
recommendation of partial segregation is one which is likely to lead to 
disappointment. If an owner decides to attempt eradication, half¬ 
measures in any direction will end in failure to achieve his object. 

The Dictionary contains descriptive notes on the breeds of horses, 
cattle, sheep and swdne, and the accompanying illustrations are very 
good. This is a commendable departure from the usual practice of 
veterinary writers in this country where the subject, in genera] opinion, 
is not so closely associated with primary veterinary work as is the 
case in many other countries. In this connexion, however, vain search 
has been made for notes under the heading of Mendelism and analogous 
questions. 

To imderstand the nature of disease should be the aim of all stock¬ 
owners, and the volume will be found very helpful to them, but the 




1928.] 


Notices of Books. 


291 


first practical issue which will arise is how to prevent or minimize losses. 
Not sufficient stress has been laid upon the desirability of isolation of 
newly purchased animals : many farmers have few facilities for 
segregating stock on purchase, but any available facilities should be 
used in preference to the common practice of placing animals whose 
previous history is not known among the home stock and thereby 
incurring the risk of involving the whole herd or flock in an outbreak of 
contagious disease. 

The life-cycles of the more important parasites of animals are 
adequately described ; these are in many (!dses fascinating and to many 
stockowners are still mysterious. This chapter, as, indeed, the whole 
volume, is up-to-date, but a w^ord of warning is necessary in connexion 
with the new treatment by carbon tetrachloride of sheep affected with 
liver-fluke. Although the drug is administered in small doses, and many 
sheep can tolerate comparatively large doses, occasionally the small 
dose will prove poisonous to the sheep. Practically all the recorded 
accidents have occurred among sheep receiving artificial foodstuffs or 
special field crops, but the reason why in these circumstances some sheep 
are unable to tolerate a medicinal dose of the drug is unknown. 

The authors appeal to stockowners to render all possible assistance 
to the authorities in connexion with foot-and-mouth disease. It is 
well known that some owners have boon negligent in the past in report¬ 
ing outbreaks promptly, but the implication, nay, direct statement, 
that owners have deliberately withheld assistance to the Ministry’s 
staff in their duties on infected places is not correct. The work is always 
arduous and exacting, it must bo carried through promptly, often under 
adverse conditions, and the Inspectorate look to the owner for assist¬ 
ance in the supply of materials, labour, and in many other ways; this 
assistance is invariably given willingly. 

Truck Crop Plants. By H. A. Jones and Joseph Tookor Rosa. Pp. xiv 
+ 638. (London : McGraw-Hill Publishing Co., Ltd., 1927. 
Price 25s.) 

It is necessary to say that a “ Truck Crop ” farmer of America is 
equivalent to the market gardener of England. The book concerns 
itself with a description—history, botany, genetics, etc.—of market 
garden plants, giving the kind of information that a university teacher 
would give to a class of advanced students. 

The cultural side and the trade side are dealt with, although very 
briefly. Curious to relate, however, considerable space has been devoted 
to notes on insects and diseases, the explanation given being that their 
control is so intimately associated with production and marketing, 
that closer study is desirable. The book deals with American plants 
such as sweet corn, sweet potato and pumpkins, as well as with the 
onion, spinach, cabbage, etc., of our market gardens, and, although 
American methods and conditions only are described, there is, never¬ 
theless, much in the book to interest the student of horticulture, or 
even the practical grower hero, if he is fond of reading. 

Rats and How to Kill Them. By A. Moore Hogarth, F.E.S. Pp. 46. 
(London : John Bale, Sons & Danielsson, Ltd. Price 6d. net.) 

Mr. Moore Hogarth’s book. Rats and How to Kill Them (6d. net), 
published by Messrs. John Bale, Sons & Danielsson, Ltd., contains 
useful information and advice concerning the preparation and use of 
poison baits, traps and fumigants for the destruction of rats, and 
deals with the question of the responsibility of rats for the spread of 
diseases dangerous to man and to other animals. 

The author lays stress on the international importance of rat 
repression, having regard to the immense damage caused by these 
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rodents. He places the cost of the rat in this country at the high figure 
of £100,000,000 yearly, and advocates, inter alia^ the setting up of 
an International Commission for the purpose of codifying rat legislation 
with a view to its being concurrently effective throughout the world ; 
the amendment of the Rats and Mice (Destruction) Act; the registra¬ 
tion of bona fide rat catchers; and the dissemination of information 
about the rat in elementary schools and other educational institutions. 
Mr. Moore Hogarth also suggests that storerooms on ships should be 
rat proofed, and that the question of shipowners paying boimtios 
for rats caught by members of the crew whilst on a voyage might be 
considered. 

The full text of the Rats and Mice (Destruction) Act, 1919, is given 
as an Appendix to the book. 

Indian Agriculture. By Albert and Gabrielle L. C. Howard. India 
of To-day Series. Pp. 98. (Oxford : The University Press, 1927. 
Price 3s. 6d.) 

This book contains a short account of the present position of agri¬ 
culture in India. The factors imderlying production are analyzed, the 
organi'^ation of agricultural research is traced, and some results of 
research are indicated. Interesting chapters deal with the human 
factor, and with some commimity problems. The authors stress the 
importance of agriculture to India, 71 per cent, of the total population 
of which are directly dependent upon the soil, mainly in small holdings. 
The monsoon is the dominant factor in rural India. To its effects the 
authors attribute the fatalism and low morale of the coimtry people. 

The problem of agricultural education has been rendered more acute 
by the illiteracy of the peasantry, who are described as being incapable 
of learning to read or of thinking for themselves. An additional 
adverse factor is the poverty of the peasant class as a whole. It is said 
that the majority of them are “ bom in debt, live in debt, and die in 
debt.” 

The final chapter of the book is devoted to arguments in favour of 
the formation of a Development Board of Rural Re-construction, and 
the authors consider that India will remain in its present largel^r 
undeveloped condition until a fund can be established for the purpose 
of providing suitable agriculturists with financial assistance. 

As an appendix, the book has a short directory of the Agricultural 
Departments of British India. 

Essex County Farmers’ Union Year Book, 1928. Edited and compiled 
by Jolui B Gill. (Published at the Office of the Union, Com 
Exchange, Chelmsford. Price 2s. Cd.) 

This substantial volume of 368 pages gives a very complete record, 
in letterpress and illustrations, of agricultural activities and events 
in Essex during the past year. It gives, however, much more than this, 
for over half its space is devoted to special contributions on various 
aspects of agricultural work and science by well-known authorities. 
These are far too numerous to mention in detail. It is sufficient to 
state that the contributors’ list includes the names of Professor T. B. 
Wood, Professor R. G. Stapledon, Dr. Stenhouse Williams, Dr. B. A. 
Keen, Dr. A. G. Ruston, Mr. Arthur Amos, Mr. W. A. Stewart, Mr. H. V. 
Gamer, Dr. H. E. Woodman, Mr. Johnstone-Wallace, Mr. E. T. Hainan 
and Mr. J. C. Wallace, in addition to prominent agricultuiists of the 
county, like Mr. Alec Steel, Mr. W. Hasler, Mr. A. W. Ruggles-Brise 
and Mr. James Tabor, to indicate that this excellent publication 
should appeal to agriculturists in many counties beside that for which 
it is ostensibly published. 
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SELECTED CONTENTS OF PERIODICALS 

Agriculture, General and Miscellaneous 

Intensified Grazing. W. Brunton. (Jour. Farmers* Club, 1928, 
Part 1 (Feb.), pp. 1-20.) [63.191 ; 63.33-16.] 

The Plough, ii. A. Keen, (Science Progress, xxii, 88 (April, 
1928), pp. 641-660.) [63 (09); 63.17.] 

Crop Estimates in England. H. D. Vigor. [Paper read before the 
Royal Statistical Society, November 16, 1927, with discussion.] 
(Jour. Rov. Stat. Soc., xci, Part I, 1928, pp. 1-49.) [31 (42); 
311.] 

Agricultural Survey of Four Parishes in the South of Scotland : I- ~ 
Two Parishes in Berwickshire. (Scottish Jour. Acrric., xi, 1 
(January, 1928), pp. 33-42.) [63 (41).] 

The Crofting Problem, 1780-1883: I—The State of Agriculture 
in the Western Highlands and Islands at the End of the 
Eighteenth Century. Margaret M, Leigh, (Scottish Jour. Agric., 
XI, 1 (Januarjs 1928), pp. 4-21.) [63 (09) ; 63 (41).] 

The Fixation of Nitrogen by Bacterium Aerogenes and Related 
Species. C. E, Skinner, (Soil Sci., xxv, 3 (March, 1928), pp. 196 
205.) [576.83.] 

Observations on B. Radicicola Beijk. T. Gibson. (Jour Agric. 

Sci., xvm, 1 (January, 1928), pp. 76-89 + 2 pi.) [576.83.] 
Revised Official Method for the Mechanical Analysis of Soils. 
(Adopted by the Agricultural Education Association in 1927.) 
(Agric. Prog., v (1928), jpp. 137-144 (Appendix) [63.113.] 
Neuere Untersuchungeu fiber der Einfluss der Elektrizitat auf 
Pflanzen. C.Lippcrkeide. (AngewandteBotanik,ix, 6 (November- 
December, 1927), pp. 661-626 (6 pp. bibliography). [637.] 

Economies 

The Effect of Monetary Instability upon Agriculture. C, Dampier 
Whetham. (Jour. Farmers* Club, 1928, Part II (March), pp. 21-37.) 
[332; 338.1.] 

The Scottish Banins and Farmers. A. McNeil. (Scottish Jour. 

Agric., XT, 1 (January, 1928), pp. 21-26.) [332.71 (41).] 
Agriculture and the Price Level. D. A. E. Harkness, (Econ. 

Jour., xxxviri, 149 (March, 1928), pp. 66-62.) [338.1.] 
Agricultural Credit in South Africa. (Int. Rev. Agric., 1928, No. 1 
(pp. 11-16.) [332.71 (68).] 

Field Crops 

Cultivation of Lucerne. H. C. Long, (Jour. Bath and West and 
S. Counties Soc., 6th Series, Vol. ii (1927-28), pp. 7-16.) [63.33.] 
Investigations on Yield in the Cereals : TV’'—The Action of the 
Seed Drill. F. L. Engledow. (Jour. Agric. Sci., xvm, 1 (January, 
1928), pp. 1-40.) [63.31.] 

Breeding of Swedes and Turnips. V. MM aster-Davey. (Scottish 
Jour. Agric., xi, 1 (January, 1928), pp. 71-76.) [63.1952.] 

The Cultivation of Lucerne. A, Cunningham. (Scottish Jour. 

Agric., XI, 1 (January, 1928), pp. 42-60.) [63.33.] 

The Improvement of Poor Pastures, with Special Roference to the 
Manuring of Acid Pastures. A. W. Ling and T. Wallace. (Jour. 
Bath and West and S. Counties Soc., 6th Series, Vol. n (1927-28), 
pp. 109-132.) [63.33-16; 63.33-16.] 

The Manuring of Sugar Beet. Brynmor Thomas, (Jour. Bath and 
West and S. Counties Soc., 6th Series, Vol. ii (1927-28), 
pp. 89-109 + 1 pi.) [63.3433.] 
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The Effect of Iodine Manuring on the Iodine Content of Plants. 
J. B. Orr, F, C. Kelly and O. L, Stuart, (Jour. Agric. Sci., 
xvni, 1 (January, 1928), pp. 159-161.) [63.167.] 

Plant Pests and Diseases 

Insect Pests of Tomatoes and Chr 5 ’’santhemums. H, W, Miles, 
(Jour. Bath and West and S. Counties Soc., 6th Series, Vol. n 
(1927-28), pp. 61-89-f 5 pi.) [63.27-51; 63.27-52.] 

The Biological Control of Insect Pests. R, Stewart MacDougall, 
(Scottish Jour. Agric., xi, 1 (January, 1928), pp. 23-35.) [63.296.] 
. On the Control of Red Spider by Means of Naphthalene Vaporised 
over a Special Lamp. Theodore Parker, (Ann. App. Biol., xv, 1 
(February, 1928), pp. 81-89.) [63.27.] 

On the Life-History of “ Wireworms ” of the Genus Agriotea, 
Esch. Part IV. A, W, Rym^r Roberts, (Ann. App. Biol., xv, 1 
(February, 1928), pp. 90-94.) [63.27.] 

The Morphological Aspect of Resistance to Brown Rot in Stone 
Fruit. K. M. C'urtis. (Ann. Bot., XLn, 165 (January, 1928), 
pp. 39-68.) [63.24.] 

Some Fungus Diseases of Bulbs. W, J, Dowson, (Jour. Roy. 

Hort. Soc., LTTi, Part I (January, 1928.), pp. 45-54.) [63.24-52.] 
Lanarkshire Strawberry Disease. Further Observations on its 
Biology. G, W, Wardlaw. (Scottish Jour. Agric. xi, 1 (January, 
1928), pp. 65-71.) [63.24-41.] 

“ Reversion ” in Black Currants. II—Its Incidence and Spread 
in the Field in Relation to Possible Control Measures. J, Amos 
and R, Q, Hatton, (Jour. Pom. Hort. Sci., vi, 4 (February, 1928), 
pp. 282-295.) [63.23.] 

Leaf Scorch on Fruit Trees. T, Wallace, (Jour. Pom. Hort. Sci., 
VT, 4 (February, 1928), pp. 243-281 + 3 pi.) [63.21.] 

The Decomposition of Naphthalene in the Soil and the Effect 
upon its Insecticidal Act. F, TaifersMd, (Ann. App. Biol., 
XV, 1 (February, 1928), pp. 57-80.) [63.295.] 

A Survey of Some Emulsion Problems Confronting the Si)rayer. 
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NOTES FOR THE MONTH 

The Burliiigham Estate, Norfolk, which is the largest and 
one of the most successful small holdings schemes promoted 
under the Land Settlement Scheme for 

Small Holdings : ex-service men, has recently been visited 
Burliugham Estates by members and oflScers of the Councils 
Norfolk of the adjoining counties who are con¬ 
cerned in small holdings administration, 
accomjianied by representatives of the Ministry. 

The Estate, which comprises nearly 4,000 acres, consists of 
two properties known as “ Burroughes (over 3,000 acres) and 
“ Jary’s ’’ (over 800 acres). These two properties, which are 
contiguous and for all practical purposes form one estate, were 
purchased by the Norfolk County Council in the years 1919 and 
1920 for the sum of £170,000. The Estate is situated in what is 
considered the best com and root growing district in Norfolk, 
within eight miles of Norwich and ten miles of Yarmouth. Five 
villages lie within the bomidaries or on the outskii'ts of the 
property, which is approached and well served by good hard 
roads. Before its acquisition by the County Council, the 
‘‘ Burroughes ” property formed part of a still larger estate of 
nearly 6,600 acres, known as the Burlingham Hall Estate, 
which has always borne the reputation of being the best 
property in East Norfolk as regards the quality of its land. 
Included in the purchase, by the Council, were Burlingham 
Hall—a substantial residential mansion which is now let as a 
girls* school, 16 farm houses, numerous farm buildings and 
nearly 100 cottages. 171 smallholders are now settled on the 
Burlingham Estate, and the rent roll amounts to over £8,000 
per annum. 

The soil is a free-working loam of very uniform quality. 
Whilst a number of the smaller tenants are engaged in market 
gardening and fruit growing—^the growing of black currants 
being a prominent feature—^the land is mainly cultivated on 
the four-course system, combined with bullock-feeding, cow- 

XJ 
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keeping and the rearing of young stock. A considerable area is 
devoted to sugar-beet, the Cantley factory being within easy 
reach of the estate. 

The visitors were not only much impressed by the excellence 
of the individual holdings inspected, but showed, by their 
observations, that they were perhaps even more struck by the 
general high standard of cultivation which they noticed whilst 
travelling between the holdings selected for inspection. 

The party also inspected a demonstration plot of some eight 
acres, managed by the Agricultural Education Committee 
of the County Council, for carrying out trials of new 
varieties of fruit, testing systems of cultivation, and 
demonstrating the economic value of methods of controlling 
pests. The appearance of this plot clearly demonstrated the 
suitability of the land for the growth of all kind& of fruit; 
and, in view of its situation in the centre of the estate, the 
plot must be of great educational value to the smallholders. 

Two of the tenants who were visited were keeping bulls 
provided under the Ministry’s Live Stock Improvement 
Scheme. 

The Norfolk County Council are to be congratulated on the 
success of this large scheme, which should prove a stimulus 
to the Small Holdings movement in the Eastern Counties. 


Renewed interest appears to have been taken recently in 
the question of introducing in Great Britain a scheme for the 
licensing of bulls on the lines of that in 
What is a operation in Ireland, and discussions 

Scrob Bull ” P have taken place on the subject at 
meetings of breed societies and of other 
associations which are interested in the improvement of 
live stock. 

In the course of some of these discussions, the question has 
been raised as to the interpretation of the term “ Scrub Bull.” 
In the Live Stock Breeding Acts, which are in force in Northern 
Ireland and the Irish Free State, it is prescribed inter alia 
that a licence shall not be granted in respect of any bull “ that 
is calculated to beget defective or inferior progeny.” 

The Ministry is satisfied, on the information before it, that 
there are many bulls in this country which answer to that 
description, and which are known as “ scrub bulls.” The 
accompanying photo is a bull of that type. The animal in 
question was discovered by one of the custodians of bulls 
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provided under the Ministry’s Live Stock Scheme. It was on a 
farm where 20 good Shorthorn cows were kept, and when 
the owner was asked why he did not use a better bull he 
replied that he didn’t care what sort of a bull he kept 
so long as his cows were got in calf—an excuse which is far too 
general and one that probably accounts for a large number of 
the scrub bulls in the country. 

It might be added that the bull in question is over two years 
of age, has a coat of many colours, and is so nondescript in 
appearance that it cannot be described as being of any par¬ 
ticular breed or type. It was purchased for £7 by the premium 
bull custodian, who was ashamed to see such a bull in his 
district. He is trying to get a little meat on the beast before 
sending it to the butcher. 


During the autumn of 1925, an investigation was made 
into the varieties and quality of seed wheats used in some 
of the Eastern Counties. The results 
Seed Wheat in of this inquiry were published in this 
Eastern England Journal (April, 1926, p. 15). 

Efforts were made in the following 
autumn to obtain a more representative collection of samples, 
but, owing largely to weather conditions and the lateness of 
the season, insufficient data were obtained to warrant any 
conclusions. A third attempt, made in the late months of 
1927, met with a little more success, 249 samples being 
taken, of which eight were duplicates. Of these, 120 were 
obtained in Cambridgeshire, 51 in Hertfordshire, 38 in Suffolk 
and the remainder in Huntingdonshire, Essex and Bedfordshire. 

Varieties .—The varieties which were found to occur most 
frequently were Little Joss (59 samples). Squareheads Master 
(46 samples). Red Standard (20 samples), Victor (18 samples), 
and Yeoman and Yeoman II (11 and 14 samples respectively). 
Other varieties which were met with three or more times 
were Rivetts, Wilhelmina, Million III and Croxton Champion. 
Dixon’s Bountiful Setter, Carter’s Standup and Bacton 
Champion were met with twice; 17 samples were of 
varieties encountered only once, 18 were unnamed, and 6 were 
mixed. It is interesting to note that mixtures of seed wheats 
were found in five of the six counties visited. In those cases 
where the investigating officer made inquiry as to the reason 
for mixing, he was told that better results were obtained with 
a mixture than with a single variety. 

u2 
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Of the samples of Little Joss, 37 were taken in Cambridge¬ 
shire, 14 in Hertfordshire and 7 in Suffolk. Squareheads 
Master was foimd on 23 farms in Cambridgeshire, on 11 in 
Suffolk and on 5 each in Hertfordshire and Huntingdonshire. 
Ten of the 20 samples of Red Standard were taken in Hertford¬ 
shire and 6 in Cambridgeshire. The remainder of the varieties 
sampled were fairly evenly divided among the six counties in 
proportion to the numbers of samples taken. 

Taking Yeoman and Yeoman II together, the five varieties 
most widely used are the same as those which headed the list 
in 1925, although the order of preference appears to have 
changed. The figures for Little Joss and Squareheads Master 
stand out well above all others. 

Purity, —All but one of the samples taken were tested for 
purity. Of the 248 examined, 74 samples showed a purity 
of more than 99*5 per cent. ; 167 gave a result between 
97 per cent, and 99*5 per cent. ; and 7 fell below 97 per cent. 
Weed seeds of one kind or another occurred in 155 of the 
samples. Seeds of cleavers (Oalium aparine) were found fairly 
frequently, Ergot (Claviceps) was present in 7 samples and 
Ear Cockles (Tyleuchus Scandem) was met with twice. 

Oermination. —^The germination test showed that 159 of 
the samples germinated to the extent of 95 per cent, or over ; 
52 gave results of 90 per cent, or more, but less than 95 per 
cent. ; 7 were between 85 and 89 per cent. ; 14 from 80 to 
84 per cent. ; 9 from 65 to 79 per cent. ; and 8 below 65 per 
cent. The lowest figures recorded were 28 per cent, and 
51 per cent. Thus, out of the 249 samples taken, 38, or 15 
per cent., had a lower germination than the authorized minimum 
prescribed in the Seeds Regulations. These poor growth 
figures were due, in all probability, to the bad harvesting 
conditions. 

Prevalence of Bunt, —Of the 236 samples examined for bunt, 
11 contained no trace of spores. In 148 samples the infection 
was so slight as to be negligible, 50 were more heavily infected 
and 27 contained bunt balls. From inquiries which were 
made as to the treatment used to deal with bunt, it was found 
that in 126 cases the seed had been dressed with copper 
sulphate and in 11 with formalin, while dry copper carbonate 
had been used for one sample. In 9 instances the grower 
did not propose to dress the seed at all, but each of the 
remaining 102 samples had been treated with a proprietary 
dressing. 

In seven cases it was possible to obtain samples of the seed 
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before and after dressing for bunt. Only two of these showed 
that the treatment had had any appreciable effect on germina¬ 
tion. Copper sulphate had been used in both instances and 
the decreases in germination were from 90 to 84 per cent., 
and from 97 to 92 per cent., respectively. 

As mentioned in the earlier articles on this subject, the 
Official Seed Testing Station is now prepared to examine 
wheat samples for bunt spores at a charge of 2s. per sample. 
A leaflet dealing with this disease is obtainable (single copies 
free of charge) from the Ministry at 10 Whitehall Place, 
London, S.W.l. 

Rate of Sowing. —The replies to questions as to the rate 
of seeding show that there are wide differences, due to var 3 dng 
circumstances, and that the quantities sown range from 
1J to 3^ bushels per acre. As a general rule, the lightest sowings 
are on the best soils and the heaviest on poor lands, while 
in most cases the rate of sowing increases as the season 
advances. 

Source of Seed. —^No fewer than 152, or 61 per cent., of the 
samples obtained were of home-grown seed, saved for one 
or more years. In 36 cases the seed had been purchased from 
merchants and in 35 cases from neighbours. The sources of 
the remaining 26 samples were not ascertained. Many of the 
farmers using their own seed said they sowed it only for one 
or, at most, two seasons and then obtained fresh seed from 
their merchants. In a few instances, farmers kept the same 
stock over a number of years, and the whole of their surplus 
was in demand by merchants and other farmers for seed 
purposes. There were some cases where farmers had friends 
or relatives in other districts with whom they exchanged seed. 
One grower obtained his seed from Yorkshire every year or 
two, while another, in Suffolk, had wheat from a friend in 
Lincolnshire, grew one crop and sent the produce back to 
Lincolnshire the following year. It was found that some 
farmers firmly believe in planting seed grown on a different 
class of land from their own and that many of those inter¬ 
viewed were eager to discuss the performances of individual 
varieties in different districts. 

Comparative Quality of Home-saved Seed .—One of the 
objects of the investigation was to afford a comparison between 
the quality of home-grown seed and that of seed obtained 
from merchants. For this purpose, samples were divided into 
four grades, namely, “ good,’* “ satisfactory,” ‘‘ poor ” and 
“ very poor.” In classifying each sample, regard was had to 
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the presence of broken, sprouted, shrivelled and small seed, 
and to the colour and condition. The samples of known 
origin which were submitted to examination numbered 181, 
of which 131 were of the farmer’s own seed, 27 had been 
obtained from other farmers and 23 were of seed purchased 
from merchants. In round figures, 6 per cent, of the home¬ 
grown seed was classified as “ good,” 43 per cent, as “ satis¬ 
factory,” 25 per cent, as poor ” and 27 per cent, as “ very 
poor.” Of the seed obtained from other farmers, only one 
sample, or roughly 4 per cent., was graded as “ good,” 37 per 
cent, as “satisfactory,” 44 per cent, as “poor” and 15 per 
cent, as “ very poor.” None of the samples of seed bought 
from merchants was shown as “ good,” but 65 per cent, were 
classified as “ satisfactory,” 26 per cent, as “ poor ” and only 
9 per cent, as “ very poor.” Taking the samples examined as 
a whole, including a few of unknown origin, about 4 per cent, 
were “ good,” 47 per cent. “ satisfactory,” 27 per cent. “ poor ” 
and 22 per cent. “ very poor.” 

As already mentioned, only 23 of the samples were of seed 
purchased from merchants and it is obviously not safe to draw 
any definite conclusion from such small numbers as were 
examined. It will be observed, however, that while none of 
the seed obtained from merchants was graded as ‘‘ good ” 
and only 9 per cent, as “ very poor,” practically two-thirds 
of it came within the classification “ satisfactory.” Samples 
grown at home or by other farmers, on the other hand, were 
considerably more irregular in quality. They included 4 per 
cent, of “ good ” and 25 per cent, of “ very poor ” seed, while 
less than one-half were of, or above, “ satisfactory ” quality. 

If these samples may be taken to represent a rough average 
of the seed wheat sown in the Eastern Counties, perhaps the 
most important indication which the investigation affords 
is that, whether the seed is home-saved or purchased, there 
is still ample room for improvement in quality. 

If: )ie He 

The question of setting up an International League to deal 
with the question of rat repression, both from the hygienic 
and the economic point of view, was 

Intematioiial considered at the Congress of the Royal 
CoDlerence Institute of Public Health held at Paris 
on Bats in May, 1913. It was then decided to hold 
an inaugural conference at Copenhagen 
to deal with the question in the summer of 1914, but the 
outbreak of the war prevented the carrying out of this plan. 
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The occasion of the session of the International Office of 
Hygiene in May, 1928, was considered an excellent opportunity 
to secure a large attendance at a Conference to deal specifically 
with the rat question, as many of the foreign delegates to 
the former were also very much interested in the question 
of rat repression. A Conference was accordingly arranged for 
and was attended by 72 representatives of 46 different countries. 
The British Government was represented by Sir George 
Buchanan and Dr. P. G. Stock, of the Ministry of Health, 
and Mr. E. C. Read, Technical Adviser on Rat Destruction 
to the Ministry of Agriculture and Fisheries. 

The delegates attended the formal inauguration of the 
Conference on May 16 at the Sorbomie, which took place in 
the presence of several members of the French Government, 
French Savants, and some 2,000 interested membe rs of the 
public. 

Having regard to the short time available for making the 
necessary arrangements for the Conference, the organization 
of the meetings and the preparation of the subjects for 
discussion reflected much credit on Professor Gabriel Petit, 
the Secretary to the Conference, upon whom the bulk of the 
preliminary work had fallen. Professor Petit promised that 
the papers read by the various delegates at the meeting should 
be printed and circulated to the Governments represented. 

The great importance of the proper control of rodents, 
both from an economic and from a hygienic point of view, 
was emphasized, it being suggested that, in many cases, the 
economic danger was even more important than that to be 
apprehended from the spread of plague and other human 
and animal diseases. 

The Rats and Mice (Destruction) Act, 1919, in force in 
England and Wales was considered by the Conference to be 
very practical. Denmark is the only other country in whicli 
legislation of a national character is in force, but the German 
delegates stated that they were urging their Government to 
introduce a national measure on similar lines to the English 
Act, and it appeared that the delegates of other Powers were 
also recommending their Governments to introduce unified 
legislation on the subject. 

The Conference decided to recommend the setting up of an 
International League for the purpose of rat repression. The 
object of the League would be to facilitate an exchange of 
views and ideas on rat repression, including the results of 
experience of the use of poisons, gases, and other means of 
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rat destruction, and the results of research work on the 
question carried out in the countries of the members of the 
International Conference. This recommendation will doubtless 
shortly be submitted to the constituent Governments for 
their consideration. 


« ♦ * ♦ * * 

As there appears to be a decided prejudice against the use 
of beet sugar in the manufacture of jams, and the bottling and 
canning of fruit, comparative tests have 
Comparison of Cane been carried out at the Fruit and 
and Beet Sugar in Vegetable Preservation Research Station, 
Fruit Preservation Campden, Glos., using cane and beet sugar 
ill order to ascertain if there is any 
diflference between them. 


(1) Emmination of Sugars. 

Be A Cane 

SuaAU : Grade : Ely Granulated English Lyle’s No. 2 

Boot 

Appearance ; Slight greyish-brown tint Pure white 
Odour; Distinctly stronger than Slight 

cano; characteristic 
“ beet sugar ” odour 

Analytical Sucrose (polarization) 99*71 per cent. 99*94 per cent. 

FiauKES : Invert Sugar Trace Trace 

Moisture 0.05 per cent. 0.02 per cent. 

Of the two samples, the cane sugar was found to contain 

the greater quantity of invert sugar, but in both cases this 
amounted to considerably under 0*05 per cent. The beet 
sugar bulked rather lighter than the cane sugar. 

(2) 8 yru 2 ^s ,—In the canning industry, sugar is used in the 
form of a syrup prepared by dissolving sugar in water. Identical 
syrups made from cane and beet sugar were examined with 
the following results :— 


(60 grammes sugar dissolved in 100 cc. water) : 

Beet Cane 

Appearance : Fairly clear Fairly clear 

Faint yellow-brown tint 

Suspended 

“ Small quantity Small quantity 


and Foreign j 
Matter: 

Taste : 

Ultramarine : Nil 


No difference detectable 
Nil 


(3) Canned Fruits .—^Various fruits canned in a syrup 
containing 101b. of beet sugar to one gallon of water were 
compared with samples of the same fruits canned in a cane 
sugar syrup of the same strength. In each case, six cans in 
each group were examined. The cane and the beet sugar 
samples were satisfactory as regards taste, smell, and general 
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appearance, and there was no difference whereby one could be 
distinguished from the other. The percentages of sugar, and 
the extent to which inversion had taken place, were practically 
the same in each case. The cans were all examined in the same 
way, and the following figures show the type of examination 
carried out:— 

Canned Raspberries ;—(Canned July 19, 1927) 

(Six cans in each group were examined) 

Beet Sitgar Cane Sugar 

Appearance ; Good ; }jerries firm Good 

Taste: Good Good 

Smell: Good Good 

Can: Lacquer attacked Lacquer attacked 

where scratched where scratched 

Weight of Fruit: 262 grammes 262 grammes 

Volume of Syrup: 260 cc. 276 cc. 

Weight of Syrup: 297 grammes 316 grammes 

Density of Syrup: 25° Balling 26° Balling 

Total Sugars in Syrup : 24*3 per cent. 25-2 per cent. 

Reducing Sugars : 8*7 per cent. 8*0 i>or cent. 

Sugars expressed as sucrose. 

(4) Jams, —Blackcurrant, raspberry, and damson jams 
were prepared, using cane and beet sugar, and the samples 
in each case were carefully compared. No difference in colour, 
flavour, or set could be detected, and the degree of inversion 
was approximately the same in each case. 

(5) Jelly-Forming Properties, —^An important factor in the 
use of beet sugar in jams and jellies, and one which has recently 
received a certain publicity in the Press, is the capacity of 
the sugar to set to a jelly in the presence of pectin and acid. 

In order to effect a comparison of the setting properties of 
sugar from the two sources, a similar range of jelly samples 
from cane and beet sugar w^ere prepared. 

Douglas pectin with a titratable acidity of 2-56 per cent, as 
tartaric acid was used, and additional tartaric acid was added 
in each case to bring the acidity of the final jelly up to 1*0 per 
cent, strength. 

The required weights of sugar (55 to 62 grammes) were 
dissolved in a suitable quantity of water, and added to 
12 grammes of the pectin solution, so that, on the addition of 
the remainder of the tartaric acid, the weights of the final 
solutions were 105 grammes. These solutions wore then 
evaporated to 100 grammes, and poured into glass moulds. 

The jellies were cut into small cubes and compared in the 
usual manner—^by appearance, touch, and preservation of 
sharpness of the cut edges. Analyses for percentages of sugar 
and acid were carried out as a check. 
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The results showed quite definitely that, under these 
conditions, beet sugar gives quite as firm a jelly as cane sugar. 
In fact, in the range of sugar percentages chosen, the beet sugar 
samples were, if anything, the better of the two. 

Condtbsion ,—From the foregoing tests, there is no indication 
whatever that beet sugar is in any way inferior to cane sugar 
for use in jams, jellies, and canned fruits. Several years ago, 
beet sugar was in some cases poorly refined, and occasionally 
of poor flavour on this account. This condition no longer 
exists, and beet sugar can now be used in fruit preservation 
with satisfactory results. 


Returns have now been received from the beet sugar 
fi n f Pi 1 factories in Great Britain showing 
sugarBeetmp : production and sales of sugar 

crease 111 UC- J 1927-28 campaign. 

tion md Dnnaid ^ J 

the previous year, are as follows :— 


Dry 

1927-28 1926-27 
Tons Tons 

Total production .. .. 91,436 62,801 

Sold for use in U.K. .. .. 66,688 26,467 

Exported . 23,164 36,760 

Losses owing to deterioration 1,684 684 


Wet 

1927-28 1926-27 
Tons Tons 
*16,163 26,138 

8,876 6,246 

6,488 20,893 


* 800 tons ensiled for ex})erimental ])ur]:)oses. 


The prices at which pulp was sold to farmers in this country 
under the terms of the beet contract ranged from £4 2s. 6d. to 
£5 a ton [tx factory) for dried pulp, and from 4s. to 7s. a ton 
(ex factory) for wet pulp. Specially low prices were offered by 
some of the factories as an inducement to growers to place 
their orders at an earlier date than that specified in the beet 
contract. It should be remembered that dried pulp is difficult 
to store owing to its bulky nature and is liable to deteriorate 
rapidly if not adequately protected from damp. It is, therefore, 
important from the factories’ point of view that they should 
know their customers’ requirements well in advance in order to 
avoid congestion of their warehouses during the manufacturing 
season. Growers could therefore materially assist them by 
stating their pulp requirements early—if possible before 
August 1 in each year—and taking delivery of the pulp from 
the factory as early in the season as possible. It was chiefly 
this difficulty of storage that forced most of the factories to 
export a proportion of their dried pulp last year, but it is 
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satisfactory to note that the proportion of dried pulp exported 
to the total production fell from 59 per cent, in 1926-27 to 
25 per cent, in 1927-28. Owing to the increasing popularity of 
this valuable feeding stuff, the factories anticipate very little 
necessity to export pulp in the coming campaign. 


It is important that the attention of farmers and stock- 
feeders should be drawn to one of the changes introduced 
by the new Fertilizers and Feeding 
(Ml in Feeding Stuffs Regulations, 1928 ; this change, 
Stuffs though of minor importance in itself, 

might otherwise be the cause of some 

misunderstanding. 

Under the Fertilizers and Feeding Stuffs Act, 1926, sellers 
of certain feeding stuffs for cattle and poultry are required 
to inform each purchaser of the percentage of oil which the 
feeding stuff contains. This percentage is arrived at by treating 
a weighed portion of the article with a solvent which washes 
out the oil, and then determining the quantity of oil present 
in the solvent used ; but the quantity of oil removed from 
the article depends upon the solvent used. 

Up to the present, methylated ether has been the prescribed 
solvent, but experiment indicates that it dissolves rather 
more than that which, from the point of view of animal 
nutrition, should be regarded as “oil.” The new Regulations, 
therefore, following the recommendation of the Advisory 
Committee, prescribe that the solvent to be used for the 
future shall be petroleum spirit. 

In some cases, the figure obtained for oil by the new method 
may be as much as 1 per cent, below that given by the old 
method. In consequence, a manufacturer who has hitherto 
sold a certain cake as containing 9 per cent, of oil may be 
obliged to describe it now as containing 8 per cent, of oil, 
although no change whatever has taken place in the quality 
or method of manufacture of the cake. 

If, therefore, a farmer who gives a repeat order for a feeding 
stuff finds a difference in the warranty of oil of J or 1 percent., 
it does not foUow either that he is getting an inferior article 
or that his previous deliveries have been over-guaranteed. 
In any given sample, the figure for oil content obtained by the 
new method of analysis is invariably lower than that obtained 
by the old method, and the discrepancy between the two 
guarantees may be due solely to the new method of analysis. 
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In 1926, the Ministry of Agriculture issued an Order 
prohibiting the use of arsenical dips for the second of the two 
statutory dippings for scab, where a dip 

Use of Arsenical of that character had been used for the 
Sheep Dips : first dipping. This Order was made 
Removal of because of the complaints received from 
Restrictions farmers of the serious losses some of them 
had sustained through the use of arsenical 
dips for both dippings, where, as is essential for sheep scab, the 
second dipping has to be carried out within not more than 
14 days of the first dipping. The Ministry felt that unless such 
losses were prevented the policy of double dipping would he 
discredited. 

Since that Order was made, the Ministry has received 
representations from farmers in Wales and other parts of Great 
Britain urging that they should be allowed their former dis¬ 
cretion in the choice of an approved dip, so that they might use 
an arsenical dip for both dippings where desired. 

The National Farmers’ Union of England and Wales, in 
support of these representations, has informed the Ministry that 
a guarantee has been obtained from the manufacturers of the 
bulk of the arsenical dip used in this country, for the payment 
of compensation to farmers who sustain losses through the 
use of arsenical dips for both dippings, provided that the 
manufacturers’ instructions are carried out in all respects, and 
that the manufacturers ai*e given an opportunity of in¬ 
vestigating the losses. Provision is also made in this guarantee 
whereby any disputes between manufacturers and the farmtM- 
will be settled by an arbitrator to be appointed by mutual 
agreement of the parties concerned, or, failing such agreement, 
to be appointed by the Auctioneers’ Institute, who will select 
an arbitrator possessing a knowledge of agriculture and of 
sheep. The Ministry is informed that the National Farmers’ 
Union is satisfied that this guarantee will afford an adequate 
safeguard to farmers against losses from dipping in arsenical 
dips not due in any way to carelessness in dipping. In view of 
this arrangement, and the persistent demands for the restora¬ 
tion of full discretion in the choice of an approved dip, the 
Ministry is satisfied that it can now properly remove its 
prohibition on the use of an arsenical dip for both dippings, 
and an Order to that effect was accordingly issued in the first 
week of June. 

This means that in future, wherever the double dipping of 
sheep is required under an Order of the Ministry of Agriculture 
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or under any regulation of a Local Authority, a sheep owner 
may use any sheep dip which bears a label to the effect that it 
has been approved by the Minister of Agriculture for that 
purpose. Some 306 sheep dips have been approved, of which 
222 are non-arsenical. An owner has, therefore, a wide range 
of choice, and there is no compulsion upon him to use an 
arsenical dip if he does not wish to do so. Where an arsenical 
dip is used for both dippings, however, the Ministry approves 
the use of such dips at half-strength for the second dipping, 
which must take place not earlier than the tenth and not 
later than the fourteenth day after the first dipping. 

a|( ♦ ♦ 9|e Ik 

It is announced that an application for an Order-in-Council 
under the Merchandise Marks Act, to require the marking 
with an indication of origin of imported 
Merchandise rose trees, has been referred for inquiry 
Marks Act, 1826 : to the Standing Committee set up under 
Imported Rose the Act by the Minister of Agriculture 
Trees and Fisheries, the Secretary of State 

for the Home Department, and the 
Secretary of State for Scotland, acting jointly. 

Attention is called to the fact that, under the provisions 
of the Act, while the Committee in every case referred to 
them must consider whether the goods should bear the 
indication of origin at the time of sale or exposure for sale, 
they may also, at their discretion, consider and report upon 
the question whether such goods should bear an indication 
of origin at the time of importation. 

The date of the inquiry in this case will be announced later. 
Any communication with regard to the matter should, however, 
be addressed, as early as possible, to Mr. H. J. Johns, the 
Secretary of the Standing Committee, 10 Whitehall Place, 
London, S.W.l. 

% ife He 9k 9k Ik 

It is desirable that it should be more generally known that 
a scheme is in existence whereby persons who wish to receive 
the Ministry’s leaflets as issued may do so 
The Mixiistiy’s on payment of a nominal registration 
Leaflets fee. In order to extend the scope of this 
useful service the Ministry has recently 
approved a reduced scale of registration fees. 

The leaflets are divided into four main groups dealing with 
the following subjects :— 
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(1) Farm Live Stock (including Dairying, Feeding Stuffs, 
Pests and Diseases of Farm Animals). 

(ii) Small Domestic Live Stock (Poultry, Babbits, Bees, 
Goats, etc.). 

(iii) Farm Crops (including Manures, Weeds, Pests and 
Diseases of Farm Crops). 

(iv) Garden Crops and Fruit Growing (including Manures, 
Weeds, Pests and Diseases of Garden Crops and 
Fruit Trees). 

The annual registration fees now payable are as follows :— 

"I’o receive new leaflets only, per annum 

(J) Of any one or two of the above ^ijroups . . . . 6d. 

(2) Of any three or of all four groups . . . . Is. 

To receive both new and revised leaflets, 

(1) Of any one or two groups .. .. .. . . ,2s. 

(2) Of any throe or of all four groups .. .. 3s. 

It is hoped that a largely increased number of readers will 
take advantage of the facilities now offered. 

>1: sic >|C ♦ ♦ 

The Ministry of Agriculture and Fisheries recently instituted 
proceedings under the Merchandise Marks Act, 1887, against a 
dealer in Kent for applying a false trade 

Sale of Foreign description to a quantity of rose trees. 

Bose Trees as This firm had been extensively advertising 

English Grown guaranteed “ English-grown ’’ rose trees 
in the Sunday and gardening papers during 
the season. A small quantity of trees purchased by an Inspector 
of the Ministry proved, however, to be typical Dutch produce. 
The defendant admitted that the rose trees purchased by the 
Ministry were Dutch, but claimed that he supplied English 
grown roses when they were specifically asked for. Evidence 
was brought by the Ministry to show the large number of cases 
of Dutch roses that had been imported by the defendant during 
the season. The Bench eventually imposed a fine of £10 and 
costs amounting to £22. 

* * * * illt 

The Ministry’s Electro-Culture Committee has recently 
issued its 9th and 10th Interim Reports, which deal with 
the results of the experimental work 

Eleotro-Caltnre carried out, in accordance with the 
Committee’s programme, in the years 
1926 and 1927 respectively. Copies of these reports may be 
obtained on application to the Secretary to the Electro-Culture 
Committee, 10 Whitehall Place, S.W.l. 
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AN INTERESTING WEST RIDING FARM 

Arthur G. Ruston, D.Sc., 

University of Leeds. 

One of the most interesting of the 88 Yorkshire farms whose 
accounts have, for some years, been supervized through the 
Department of Agriculture of the University of Leeds, is 
that to which has been given the code designation of W.M.C.5. 

It is a mixed farm of 150 acres, 68 per cent, of which is 
under grass, and is situated on the coal measure soils in the 
industrial area of the West Riding. As far as stock are 
concerned it concentrates, like other farms similarly situated, 
mainly on milk and pork production, and, with the single 
exception of potatoes, grows its crops mainly for consumption 
on the holding. 

From an economic point of view, the farm is of interest 
from the fact that during the period of agricultural depression 
through which the industry has been passing, it has uniformly 
been well able to hold its own, leaving a surplus, after meeting 
all direct and overhead charges, 

111 1921-22 of £35 ])ev 100 acres, or of 3*1 per cent, on the capital. 


In 1922-23 of £87 

»» 

,, 8*0 




In 1923-24 of £190 „ 


,, 14*0 




In 1924-26 of £2«2 „ 


„ 23*0 

>5 



In 1926-26 of £197 .. 


„ 16*0 

>> 



In 1926-27 of £166 „ 

- 

14*0 





These financial results are in marked contrast to the average 
of the whole of the farms under investigation, which showed 
deficits in 1921-22 of 18 per cent, and in 1922-23 of 11 per cent, 
of the capital invested ; while in not one of the six years 
mentioned has the average return been equivalent to what 
could have been obtained by investing the farm capital in 
trustee stock. 

It must, however, be remembered that this farm is not a 
normal or average farm. From its geographical position 
the markets are, or ought to be, good, for the purchasing 
population is near at hand, and the holder is concentrating 
mainly on products which should give him quick sales and a 
high capital turnover. It is still more interesting from the 
fact that a study ol its records shows it to be a well balanced 
holding, the management of which leaves little cause for 
complaint from whatever angle it is viewed. 

The chief interest, however, lies in the ingenuity, skill and 
adaptability shown by the holder. Coming some years 
ago from the East Biding of Yorkshire to the industrial area 
of the West, he brought with him that love of stock, and more 
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particularly of young stock, which is so typical of the area 
in which he had been bred. The problem he had to face 
consisted mainly in finding the direction along which that 
love could be developed on the soundest lines of financial 
success. 

In the heart of an industrial area, with a good market at 
his door, he quickly realized the possibilities of the milk 
industry. At heart and by instinct a breeder, and recognizing 
the difficulties of rearing and breeding in that locality, he 
first turned his attention to the improvement of his grassland ; 
then to finding a breed of cattle which would successfully put 
up a fight against adverse atmospheric and climatic conditions. 
The effect of lime and slag has been most marked on the 
pastures. 

The Cattle.—^A very successful herd of Welsh cattle has 
been got together, which, though not heavy milkers, have still 
milked well and been kept cheaply, so that the cost of milk 
production has always been well below the normal for the 
district. Welsh cattle in a district like this undoubtedly have 
their good points ; they are hardy, can apparently withstand 
adverse climatic and atmospheric conditions, are remarkably 
free from tuberculosis, can be kept in condition with a minimum 
expenditure on foodstuffs, and apparently always keep them¬ 
selves well covered. Further, the richness of their milk in 
butter fat is a point which should not pass without comment, 
as it has certainly proved a factor of importance when the 
milk contracts were being made. On the other hand, they 
are not the heaviest of milkers, though the records of this 
particular herd leave little cause for complaint in this direction. 

The following comparison of the average amiual food 
consumption per head over a period of six yeara in this herd, 
and in all the other Yorkshire herds under investigation, 
should not be without interest:— 

Average of all 
W.M.C.5 Yorkshire herds 

Grazing . 1*72 acres 1-6 acres 

Forage crops. 0-06 „ 0*08 „ 

Hay .. .. .. .. .. 14 owt. 20 cwt. 

Straw .. .. .. .. .. 8 „ 16 „ 

Roots. 66 „ 71 „ 

Concentrates .. .. .. .. 20 „ 24 „ 

The low cost of upkeep of the cows has been mainly due to 
the smallness of the food bill, and to the fact that depreciation 
in the herd has been kept at a minimum. 

On this farm the cows have been kept cheaply, the milk 
has been produced cheaply and sold in a good market, so that 
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the margin of profit per cow and per gallon of milk produced 
has been high in both cases. The milk yield, however, though 
far from low, has not been as high as one would have liked. 

Pigs, —Undoubtedly, the most interesting feature of the 
farm is the management of the pigs. An excellent breeding 
herd of pedigree Large Blacks has been built up. The pigs are 
mainly kept on an old pit tip which makes an excellent run 
from which they seem to pick up the minerals they require, 
and they use for shelter an old engine house near the original 
old pit shaft. They are dry fed, when running outside, though 
no dry feeder is being used, the food being scaled to them on 
to the ground so that the rations fed can be strictly limited. 
The dry feed is changed to wet when the stores are brought 
inside for finishing. 

The sows are prolific and good mothers, last year dropping 
and rearing 16 piglets per head. They run outside with their 
litters, farrowing down in the old engine house from which 
they have an open run to the pit tip. The youngsters are 
weaned at 10 weeks, run on as stores outside, winter and 
summer alike, for another six or eight weeks, when they are 
brought in to finish, being got off as pork at about 24 weeks 
old at from 8 to 10 stone dead weight. Last year 
85 i>er cent, of the pigs sold went as pork 
H) ,, „ „ „ breeding gilts 

3 „ „ „ „ young boars 

2 ,, „ „ „ either old boars or 

sows were disposed of as fat pigs. 

The sows, after the youngsters have been weaned, are run with 
the boar outside at grass, when they are kept cheaply on a 
ration of approximately 3 lb. per head per day during the 
summer months and 4 lb. during the winter. 

Fencing costs have been practically non-existent, as most 
of the grass fields are bounded by stone walls, in the corners 
of which improvized shelters have, where necessary, been 
cheaply erected. 

The output of pork has been high, averaging last year no 
less than £83 Os. 9d. per breeding sow. The cost of upkeep 
has been low, averaging £46 10s. lOd. for each sow with her 
two litters, leaving a net surplus of £36 9s. lid. per breeding 
sow, or 79 per cent, of the cost of upkeep. The ration fed has 
apparently been well balanced, 5 per cent, of the concentrates 
consumed being rich in protein. The foods have been bought 
at an average cost of 10s. 4d. per cwt. and the ratio of the 
cost of the food consumed '' to the value of pork produced 





To fitvp 









Kk; ',i —Sll<)^^ln^r slH'lter winch t-wo hrci'diiiij; sows have jiisl vacated, 
loavin^^ tl)o sijc*k<‘rs still jnsid(‘. 
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has worked out at 100/178, one of the highest ratios met with 
by the writer, who knows few herds of pigs which have been 
better managed or which have left higher financial returns. 

More detailed information as to the feeding and management 
of the herd can be obtained from a study of the pig account 
for the year 1926-27. 

Pig Account, 1926 27 

Vnlxiatior\f April, 1926 Valuation, April, 1927 





£ 

s. 

d. 


£ 

s. 

d. 

9 Sows 


. . 

90 

0 

0 

8 Sows. . 

80 

0 

0 

1 Boar 



10 

0 

0 

2 Gilts 

12 

0 

0 

.54 Porkers . . 



261 

0 

0 

1 Boar. . 

10 

0 

0 

35 Suckers . . 



70 

0 

0 

53 Porkers 

246 

0 

0 







43 Suckers 

86 

0 

0 




£431 

0 

0 


£434 

0 

0 

Purchased— 






Saues— 




1 Boar 



6 

10 

0 

May 10 Porkers 

70 

0 

0 

POODSTUFFS— 






Jline 8 Porkers 

57 

3 

1 


t. 

c. 




„ 8 Gilts . . 

44 

10 

1 

Grazing 6J acres 



16 

16 

2 

fJuly 19 Porkers 

104 

13 

6 

Straw 

1 

10 

2 

11 

0 

„ 3 Gilts . . 

19 

10 

0 

Chat potatoes 

4 

0 

6 

0 

0 

Aug. 4 Porkers 

24 

3 

0 

Wlieat (H.G.) 

0 

14 

9 

0 

10 

,, 2 Gilts . . 

12 

0 

0 

Sharps 

19 

9 

180 

19 

0 

Sept. 15 Porkers 

86 

5 

0 

Indian com .. 

14 

17 

147 

4 

6 

Oct. 1 Old boar 

6 

0 

0 

Barley meal . . 

3 

0 

33 

0 

0 

„ 6 Porkers 

39 

0 

0 

Wheat 

0 

9 

6 

1 

9 

Nov. 12 Porkers 

89 

7 

10 

Maize 

0 

4 

1 

19 

0 

Doc. 28 Porkers 

138 

1 

0 

Uveco 

0 

2 

1 

4 

0 

„ 1 Fat sow 

10 

0 

0 

Vitamealo 

0 

15 

15 

3 

10 

1927 




Gromax 

0 

15 

14 

19 

6 

Mar. 5 Strong 




Fish meal 

0 

8 

8 

4 

0 

stores 

17 

3 

0 

Cod liver oil . . 



0 

14 

0 

Apl. 12 Porkers 

73 

1 

0 

Sundries 



7 

0 

0 

Service fees 

1 

9 

0 

Labour— 






Manurial value of 




Man r. 



26 

16 

5 

foods consiimoil 

40 

0 

0 

Horse 



4 

8 

4 





Profit .. 



346 

14 

2 







£1,266 

6 

6 

£1,266 

6 

6 


In the year 1926-27, therefore, the average cost of maintain¬ 
ing a breeding sow, and getting off her litter largely as porkers 
at about 24 weeks old, worked out at £46 IDs. lOd. per head. 
The pigs on the farm at the beginning of the financial year 
were valued at £431, and one boar was bought in during the 
year at a cost of £6 10s. Od. The money realized from service 
fees and the sales of pigs during the year amounted to 
£792 6s. 5d., while pigs on the farm at the end of the year 
were valued at £434; so that the monetary value of the pig 
meat produced on the farm during the year, mainly in the 

x2 
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SuMMABY ov Costs (QJ Breeding sows) 

Total Per breeding sow 

and litter 



£ 

s. 

d. 

£ 

s. 

d. 

Grazing 

16 

16 

2 

1 

16 

6 

Straw .. 

2 

11 

0 

0 

6 

4 

Potatoes 

6 

0 

0 

0 

12 

8 

Concentrates .. 

418 

10 

5 

44 

1 

0 

Total Food 

443 

17 

7 

46 

14 

6 

Sundries 

7 

0 

0 

0 

14 

9 

Labour 

31 

4 

9 

3 

6 

9 

Gross Cost. . 

482 

2 

4 

60 

16 

0 

Less manure 

40 

0 

0 

4 

4 

2 

Net Cost .. 

442 

2 

4 

46 

10 

10 


form of pork, amounted to £788 16s. 6d., leaving^a net profit 
of £346 14s. Id., or £36 9s. lid. per breeding sow, or 79 per c^nt. 
of the production costs. 


Output of pig 
meat .. 

Production costs 


Total 
£ 6. d. 


Per breeding sow 
and litter 
£ 8. d. 


788 16 6 83 0 9 

442 24 46 10 10 


Surplus .. 346 14 1 36 9 11 

Surplus as percentage of production costs 79 per cent. 

The herd is noteworthy, partly because of the novel and 
unusual lines upon which it is run, but still more because its 
records illustrate so well many of the economic points which 
one has learnt to associate with a breeding herd of pigs on the 
farm. 

One of the handicaps with which the farming industry as 
a whole has to contend is the fact that its capital turnover 
is small, largely because :— 

(1) fius far as crops are concerned the farmer has for sale the produce 
of one crop each year from a given acreage ; and 

(2) that the farm, and more especially the arable farm, has to carry 
a dead weight of a very large proportion of non-productive 
capital in the form of dead-stock, implements and equipment. 

The result is that on the average, as far as our records show, 
less than 90 per cent, of the farm capital is turned over during 
the year. The farming industry needs quicker sales and a 
higher capital turnover, and these needs the breeding spw 
can supply, possibly to a greater extent than anything else. 
Certainly it has done so on this farm; for, over a period 
of six years, each breeding sow, valued on the average at 
£10 9s. Od., has dropped and reared 14 pigs per annum, the 
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annual sales of which have realized £76 6s. 6d., approximately 
7^ times her own value. 

A breeding herd of pigs can be built up quickly and at very 
little expense, for starting with a nucleus of 3 gilts on May 1, 
1921, within less than three years, a herd of 10 breeding sows 
had been got together with the purchase of only one additional 
young boar to prevent in-breeding. It is this aspect of pig¬ 
keeping which should appeal so strongly either to the small¬ 
holder who wants ready money, or the man who has started 
farming handicapped through lack of capital. 

In spite of the fact that pigs are said to be ‘‘ muck or money,” 
they should be ‘‘ money ” every time to the man who, having 
adopted the system which is best adapted to his local conditions, 
local requirements and local markets, follows that system 
right through, modifying it perhaps with widening experience, 
but not changing it, as is frequently done from year to year. 

With all the variations in the price of pork during these 
six years, the pigs on the farm left:— 


in 1921-22 a profit of 
in 1922-23 a profit of 
in 1923-24 a profit of 
in 1924-25 a profit of 
in 1926-26 a profit of 
in 1926-27 a profit of 


£ s. d. 
6 8 2 
24 6 1 

226 6 10 
171 4 6 

406 13 1 

346 14 1 


giving a total profit of 


£1,180 11 8 or 


an average profit of £200 a year, equal to £26 4s. 9d. per 
breeding sow each year, or more than 2^ times its original 
value. 

During these six years, 201 tons 11 cwt. of concentrates 
have been consumed by the pigs, at a total cost of £2,206 7s. Od., 
or an average cost of 10s. lid. per cwt. 

The margin shown in the financial returns from this breeding 
herd of pigs, which has produced pork to the value of £168 
for every £100 spent on concentrates, makes it unlikely that, 
in the near future, given a continuance of good management, 
the keeping of pigs will become unremunerative through a 
fall in the price of pork. Still less is this to be apprehended 
since the bacon factories of the country are now beginning 
to compete with the pork market as an alternative outlet for 
the disposal of the produce. 


Cows qpfl Figs Compared. —^The relative economic importance 
of the cows and pigs on this farm can possibly best be brought 
out by a study of the records of 1925-26. In that year 
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£ 

Cows ; The initial valuation of the cows was .. 464 

Their cost of upkeep. 676 

Giving a total monetary outlay of .. .. 1,039 

The sales of milk during the year were .. 771 

Leaving a profit of .. .. .. ,. 196 

or 19 per cent, on the total capital invested. 

£ 

Pigs : The initial valuation of the pigs was.. .. 396 

Their cost of upkeep .. . . .. .. 377 

Giving a total monetary outlay of .. .. 772 

The sales of pork during the year were .. 783 

Wliich left a net profit of .. .. .. 406 


or 48 per cent, on the capital invested. 

Yet this profit of £406 was made by the pigs using land which 
had previously been regarded as useless. 

Output. —Looking at the farm as a whole it will be seen 
that the first essential of success—a high output—^has been 
obtained throughout the whole period. The output or 
production has been uniformly high, well above Faber’s 

AQAos; VRnnucTios pbr too 
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estimated output for Denmark, and 50 per cent, higher than 
that shown on the average of the 88 commercial farms whose 
accounts are under observation at Leeds University. Further, 
in spite of the general drop in prices of agricultural products 
during the period, there has been a general tendency for the 
money value of the output to increase. 

The varying relative proportions of the output in successive 
years, which can be readily followed in the accompanying 
diagram, are not without significance, as they afford an 
excellent illustration of the adaptability of the farmer to 
changing economic conditions. 

Thus, of the total output:— 


Cereals formed in 

1921-22 15 per cent, and in 

1926-27 2 per cent. 

Beef „ 

.. a 

»» 

»> 

»» 2 ,, 

Milk 

„ 62 

»> 

»» 

„ 39 

Pork „ 

„ 8 

»> 

»» 

,, 40 

Potatoes „ 

»> 3 

»» 

>> 

„ 17 


Apparently there can be little cause for complaint in the 
output from the farm on the acreage basis. 

High production however, though essential to success, 
does not assure it, for high production, if the most is to be 
made of it, must be accompanied by low production costs 
and a minimum capital outlay. 


1925-20 Results 


Gross production 
Per 100 acres 

Per £100 total production costs 

Per man employed 

Per £100 spent on labour 

Per £100 paid in rent 

Per £100 spent in raw materials 

Per £100 spent in general exx>enses 

Per £100 capital invested 


WM.€, 5 

Average of all 
Yorkshire farms 

£ 

£ 

1,288 

832 

118 

108 

496 

329 

413 

320 

1,020 

660 

248 

310 

1,000 

658 

109 

62 


A study of the above table will make it quite clear :— 

(1) that the organization of the labour leaves little to bo 
desired ; 

(2) that the land is not too heavily rented, and that the 
most effective use is being made of it; 

(3) that the capital invested in the holding is well invested 
and should be leaving a good financial return ; 

(4) that the non-productive expenditure is being watched 
carefully and cut down to the lowest possible limit 
compatible with efficiency; but 

(6) that the monetary outlay on raw materials, most 
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probably on purchased foodstuffs, does need closer 
investigation, being influenced possibly by the fact 
that owing to lack of storage accommodation on the 
holding, these are at present being bought in small 
quantities; and possibly also by the fact, already 
referred to, that the milk yield of the cows might 
with advantage be higher. 

Finally, high production at low costs must be accompanied 
by good salesmanship, so that what has been produced in 
large quantities cheaply, may be disposed of to the best 
advantage—an essential which has certainly not been lost 
sight of. 


SOME SUGAR BEET COSTS 

The Hon. E. G. Strutt, C.H., and W. Gavin, C.B.E., M.A. 

The processes of farming are continuous, and though, 
from season to season, certain produce is sold off the farm, 
or consumed, there are many unassessable factors at work 
bridging one period with another or one branch of production 
with another, making the determination of the cost of any 
particular crop dependent on a number of arbitrary and 
approximate estimates. 

At the present time, however, it is of groat importance 
to many of us to gain all the information we can regarding 
sugar beet, and to this end the more estimated costs that 
are available the better. Two Reports have already been 
published* giving analysed costings of a number of crops 
grown in 1924 and 1925, to be followed, we understand, by 
further reports from the same investigators, Messrs. A. Bridges 
and R. N. Dixey, dealing with later years. Since these will 
necessarily take some months to prepare, it may, perhaps, 
be of interest to give, meanwhile, the results obtained on a 
few farms in the Eastern Counties, especially as sugar beet 
has now been grown on some of them for several years in 
succession. 

The farms in question are the property of Lord 
Rayleigh and of Strutt and Parker (Farms) Ltd. They 
are all situated on the boulder clay overlying London 
clay, with the exception of one farm (Lavenham) which 
is on boulder clay overlying chalk. They show, however, 

♦ Svtgar Beet: Research Monograph No, 3. Minisfeiy of Agriculture 
and Fisheries. Post free, Is. Sugar Beet: Coats and Returns for 1925-6, 
Agricultural Economics Research Institute, Oxford. Price 2s. 6d, 
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considerable range of texture, varying from medium-heavy 
to medium-light. They would probably all fall within Soil- 
Groups I of Bridges and Dixey’s classification in the Reports 
already mentioned, and they all lie within the same 
writers* District-Group II. 

The methods of costing followed are generally in accord 
with the principles adopted by advisory economists (see 
Report No. 4, Farm Economics Branch, School of Agriculture, 
Cambridge, p. 4) with two notable exceptions.’** 

Table I gives a general summary in the same form as that 
adopted in Bridges and Dixey’s Reports, the averages being 
weighted on an acreage basis (see overleaf). 

Details of the figures averaged in Table I are given in 
Appendix A, where also the labour costs have been sub¬ 
divided under manual, horse and machinery. Before dis¬ 
cussing them it may be well to present an alternative analysis 
of costs by operations, instead of by expenditure headings. 
This is given for every field in Appendix B, and summarized 
in Table II. The figure for manures is a net one, after 
allowing an addition or deduction, as the case may be, for 
residual values. The cost of farmyard manure (at 5s. per 
load) is spread over three years, but all artificials and all 
costs of spreading farmyard manure are charged to the crop 
to which they are applied. In a few cases a small charge for 
lime residues has been brought in, and is spread over five 

* (a) Establisliment and overheads are charged at a uniform figure 
of £i 2s. Od. per acre instead of being allocate in proportion to the 
man-labour expended. Since sugar-beet involves a large amount of 
hand-labour, this system tends to favour the crop. This is offset, 
however, by the fact that the charge under this head is perhaps higher 
than that incurred on many smaller farms where more of the super¬ 
vision and management is performed by the farmer himself, and, 
consequently, does not appear amongst the expenses. (6) The charge 
for horse-labour, including implements, in the present costings is 
varied from time to time tlux)ughout the year according to the demand 
and assumed value of the work done. Immediately harvest is com¬ 
pleted, the charge is 6s. per day per horse, and this extends to the 
close of the autumn drilling season. Some time in November (according 
to weather conditions) the charge is dropped to 4s., and about 
Christmas to 3s. per day. When spring cultivations commence in 
February it rises again to 4s., and from March to mid-May is 6s. On 
completion of root-drilling it falls again to 4s., and remains at that 
figure until corn-harvest when ds. is charged. The sum total of all 
these charges has been found, over a number of years, to coincide 
very closely with the total annual cost of the horses and the imple- 
mento they iise. In order, however, that exact comparisons may be 
possible between the present figures and other costings,, the actual 
number of horse-days worked has been recorded for each field in 
Appendix A (see pp. 331-333). 
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TABLE I. —SuMMABY OF Costs Under Expenditxjeb Hsadinos 


Year of Crop 

1924 


1925 


1926 


1927 


No. of costs .. 


1 



3 



11 



11 


Acres .. 


10 



23 



118 



87 


Pbb Acbe 

£ 

8. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

8. 

d. 

Labour (men, horses 













and machinery) .. 

12 

6 

7 

13 

4 

4 

14 

4 

6 

14 

8 

11 

Farmyard manure .. 

3 

18 

9 

2 

15 

3 

2 

13 

2 

2 

12 

10 

Artificial maniu*e .. 

2 

16 

3 

3 

2 

11 

3 

13 

5 

2 

17 

8 

Seed 

0 

8 

9 

0 

8 

1 

0 

7 

3 

0 

7 

10 

Rent and rates 

1 

13 

0 

1 

16 

5 

1 

18 

6 

1 

17 

6 

Other expenses 

1 

2 

0 

1 

2 

0 

1 

2 

0 

1 

2 

0 

Pboduction 

22 

5 

4 

22 

9 

0 

23 

18 

10 

23 

6 

10 

Transport (rail or 













lorry) 

4 

9 

0 

3 

3 

7 

3 

6 

10 

2 

13 

10 

Gross Expenses 

26 

14 

4 

25 

12 

7 

27 

5 

8 

26 

0 

8 

Gross Receipts 

27 

13 

10 

28 

6 

11 

31 

8 

8 

20 

11 

1 


0 

19 

6 

2 

14 

4 

4 

3 

0 

-5 

9 

7 

Manurial residues .. 

2 

12 

6 

0 

18 

7 

1 

7 

3 

1 

3 

2 

Profit .. 

3 

12 

0 

3 

12 

11 

5 

10 

3 


— 


Loss 


— 



— 



— 


4 

6 

5 


Tons 

Tons 

Tons 

Tons 

Yield of Washed Beet ! 

9-25 


10-61 

9*80 


7-29 

Per Ton 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

Production 

2 

8 

2 

2 

2 

4 

2 

8 

10 

3 

4 

0 

Transport (rail or 













lorry) 

0 

9 

7 

0 

6 

0 

0 

6 

10 

0 

7 

5 

Gross Expbn.sbs 

2 

17 

9 

2 

8 

4 

2 

15 

8 

3 

11 

5 

Gross Receipts 

2 

19 

10 

2 

13 

5 

3 

4 

2 

2 

16 

5 


0 

2 

1 

0 

5 

1 

0 

8 

6 

-~0 

15 

0 

Manurial residues .. 

0 

6 

8 

0 

1 

9 

0 

2 

9 

0 

3 

2 

Profit .. 

0 

7 

9 

0 

6 

10 

0 

11 

3 


_ 


Loss 


— 



— 



— 


0 

11 

10 


years. Charges for steam ploughing are standardized at 
208. per acre ploughed, inclusive of coal and labour (except 
man and horse to cart coal and water) and for tractor work 
as follows: ploughing. Ids. per acre; subsoiling, lOs. per 
acre; cultivating, 48. per acre ; harrowing or rolling, 2s. per 
acre ; all exclusive of labour. 

In summarizing these results for Table II, the figures have 
not been weighted on an acreage basis (as in the previous 
table) but a simple average of the.fields has been takep. It 
is fair to mention that one of the best farms {Lavenham) 
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is not inoluded in the 1927 costings, thus making the results 
for that year considerably worse than they otherwise would 
have been. A rough calculation indicates that their inclusion 
would have reduced the average loss by about £1 per aci*e, 

TABLE II.— Summary or Costs Under Operations Headings 

Year of Crop 

1924 

1926 

1926 

1927 

No. of costs .. 

1 

3 

11 

11 

Acres .. 

10 

23 

118 

87 

Overheads :— 

£ s. d. 

£ B. d. 

£ s. d. 

£ s. d. 

Rent, rates and over- 





heads 

2 16 0 

2 19 0 

2 19 3 

2 19 11 

Manures and spreading 
Preparatory 

5 2 9 

6 16 9 

5 16 11 

6 2 7 

Cultivations 

2 16 10 

3 16 9 

3 5 2 

3 8 5 


10 14 7 

12 12 6 

12 1 4 

11 10 11 

Growth of Crop 





Horse hoeing 

Singling and hand- 

0 15 3 

0 8 8 

0 10 3 

0 10 4 

hoeing 

Headlands, weeding, 

2 2 7 

2 12 6 

2 13 5 

3 2 7 

etc. 

0 1 8 

,0 12 

0 1 10 

0 2 1 


13 14 1 

16 14 10 

15 6 10 

16 5 11 

Harvesting : — 





Ploughing out 

0 9 3 

0 10 4 

0 16 8 

0 17 10 

Pulling and topping 
Transport : — 

3 2 6 

3 10 2 

3 9 3 

3 5 8 

Carting 

2 7 0 

1 16 4 

2 4 8 

2 7 11 

Rail or lorry 

4 9 0 

3 6 6 

3 10 8 

2 14 10 

Total Costs .. 

24 1 10 

24 17 2 

25 8 1 

24 12 2 

Total Receipts 

27 3 10 

28 12 3 

30 18 7 

20 13 4 

Profit 

3 12 0 

3 15 1 

5 10 6 

— 

Loss.. 

— 


— 

3 18 10 


Tons 

Tons 

Tons 

Tons 

Yield of Washed 


. 



Beet 

9-25 

10-73 

9-70 

7 35 

Sugar Content, per 





cent .. 

18‘2 

17-1 

18-4 

16-6 

Most of the individual 

items show 

remarkably close 

conformity with those calculated by Bridges and Dixey, as 

shown in Table ni (see overleaf). 



The only marked difference 

is that very much more appears 

to have been spent on manures on the farms under considera- 

tion, and less has been carried forward as 

manurial residues. 
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TABLE III.— ^CoMFARisoK OF Present Bata with 
Bridges and Dixey’s 


Present Data (1) Bridges and Dixey 
1924-7 1926 



£ 

s. 

d. 

£ 

s. 

d. 


Overheads, rent, rates and 








simdries .. 

2 

18 

4 

3 

15 

3 

(2) 

Manures (without labour). 








gross total 

6 

2 

4 

4 

0 

3 

(2) 

Preparatory cultivations .. 

3 

6 

9 

2 

18 

1 

(2) 

Horse hoeing 

0 

11 

1 

0 

11 

3 

(3) 

Singling and hand-hoeing.. 

2 

12 

9 

2 

5 

10 

<4) 

Ploughing out 

0 

13 

6 

0 

12 

1 

(6) 

Pulling and Topping 

3 

6 

11 

3 

6 

4 

(2) 

Carting from field .. 

2 

4 

0 


- 

— 


Transport: rail or lorry .. 

3 

10 

0 

3 


9 

(2) 

Total receipts per acre 

28 

6 

11 (6) 

28 

2 

6 

(2) 

Manurial residues credited 

1 

10 

4 

3 

0 

8 

(2) 


(1) Average of four annual averages (unweighted for acreage). 
(2) Medium-heavy soils. (3) All farms. (4) Thirty-six farms. (6) 
Nine medium and heavy farms. (6) 1925 only. 


It would also appear that the singling and hand-hoeing has 
not been done as economically as possible—^a typical lesson 
to be learnt from these cost comparisons. Total labour costs 
compare as follows:— 


Total Cost of Labour 
(including men, horses 
and machinery) 


Year Present Daia Bridges and Dixey (2) 



£ 

8 . 

d. 

£ 

8 . 

d. 

1924 

12 

6 

7 

11 

13 

10 

1925 

13 

4 

4 

12 

13 

6 

1926 

14 

4 

6 


— 


1927 

14 

8 

11 


— 



It appears, then, that on these farms the cost of growing 
beet for the last four years has averaged round about the 
following figures :— 


Preparatory cultivations, rent, rates, manures, 
overheads and sundries 
Work on growing crop .. 

Ploughing out, pulling and topping .. 
Transport from field to factory 


£ 8. d. 

11 15 0 

3 5 0 

4 0 0 

5 15 0 


Total .. .. £24 15 0 


The receipts have averaged £27. 

Now the grower has to face, in the present season, a 
reduction in receipts of 8s. per ton (less any benefit that 
may accrue to him from the modification in the scale df pay¬ 
ment for sugar content). Can we continue to grow the crop 
at this price ? 
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On the above figures it looks doubtful, but in interpreting 
them the following points must be borne in mind:— 

(1) That the soil on many of these farms is by no mecuis ideally 
suited for the crop. 

(2) That last year was admittedly an exceptionally bad one for 
the crop. If it is omitted from the above figures, the receipts 
average £29 per acre instead of £27. The yield of washed 
beets fell from 9*8 tons in 1926 to 7*35 tons in 1927. The 
estimated figures for the whole country, as published in the 
Ministry’s Agricultural Market Report for March 16, 1928, 
were as follows :— 

1926 1927 

Yield per acre .. 8J tons 6J tons 

Sugar content .. 17*33% 16*13% 

Dirt tare .. 16 lb. per cwt. 20 lb. per cwt. 

In addition to this, the cost of keeping a smaller crop clean 
was increased by 10s. per acre through the unfavourable 
weather. 

(3) That the above costs for labour should be capable of reduction. 

(4) That costs for both manuring and transport are higher than 
would be necessary in many parts of the country. 

(6) That no credit has been taken for the value (feeding or 
manurial) of the tops and leaves which yield some 6 tons per 
acre. Bridges and Dixey estimate their value as follows ;— 
65s. per acre when carted to stock. 

48s. „ „ fed on the land. 

36s. „ „ ploughed in for manure. 

(6) That the growing of sugar beet is without doubt an admirable 
preparation for other crops. 

(7) That the value of any crop to the farm as a whole cannot be 
entirely judged on the costings of that particular crop. Such 
costings must be compared with the crop for which it has 
been substituted, and this is most commonly potatoes or 
mangolds. Potatoes are a speculative and highly variable 
crop, with which any direct comparison is difficult. Mangolds, 
however, present many similar features, though by reason 
of shallower rooting their effect on the land is not ({iiite so 
advantageous. 

Ciompaiison with Mangolds. —^With regard to paragraph (7) 
above, it is possible to compare the cost of sugar beet and 
mangolds in the same season, and on the same farm, in 
many of the present cases, and Table IV gives a summary 
of nine such comparisons. The costings are weighted on an 
acreage basis. The item termed “ harvesting,’* in the case 
of sugar beet, includes pulling, topping and carting from the 
field to the lorry, farm or station; in the case of mangolds, 
it includes pulling, carting to the clamp, making clamp and 
earthing up. Thus the “ total ” figures in this table represent 
on the one hand the sugar beet loaded on lorry or railway 
truck ready for despatch to factory, and on the other hand 
the mangolds earthed up in the clamp. 
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TABLE IV. —Comparison of Costs of Growth of Sitoar Bbbt ako 

Mangolds 


Farm and Year 

Sugar Beet 

Mangolds 

Langford : 1926 

(10 acres) 

(0 acres) 

Preparatory cultivations, rent, rates. 

£ s. d. 

£ 8. d. 

manures and overheads .. 

13 2 5 

13 11 2 

Work on growing crop 

2 4 1 

2 18 9 

Harvesting 

5 18 1 

2 9 3 

Total .. 

21 4 4 

18 19 2 


Yield .. .. 9-2 tons 26 tons 


Langford : 1926 

(8 acres) 

(8 acres) 


£ s. d. 

£ s. d. 

Preparatory cultivations, rent, rates. 



manures and overheads .. 

12 7 0 

13 4 7 

Work on growing crop 

3 11 9 

3 14 10 

Harvesting 

7 9 8 

1 6 6 

Total .. 

23 8 5 

18 5 11 

Yield .. 

7 tons 

20 tons 

Langford : 1927 

(14 acres) 

(9 acres) 


£ s. d. 

£ 8. d. 

Preparatory cultivations, rent, rates. 



manures and overheads .. 

11 16 5 

13 14 10 

Work on growing crop 

4 2 2 

3 3 1 

Harvesting 

6 2 5 

3 6 11 

Total .. 

22 1 0 

20 3 10 

Yield .. 

7*65 tons 

25 tons 

Lavenham : 1925 

(13 acres) 

(12 acres) 


£ s. d. 

£ 8. d. 

Preparatory cultivations, rent, rates, 



manures and overheads .. 

12 7 1 

12 4 9 

Work on growing crop :. 

3 11 6 

2 2 0 

Harvesting 

5 15 7 

2 13 8 

Total .. 

21 14 2 

17 0 5 

Yield .. 

11*7 tons 

19*5 tons 

Lavenham : 1926 

(40 acres) 

(38 acres) 


£ s. d. 

£ 8. d. 

Preparatory cultivations, rent, rates. 



manures and overheads .. 

12 8 2 

12 3 11 

Work on growing crop 

3 2 8 

3 13 0 

Harvesting 

5 9 1 

2 9 1 


Total .. 
Yield .. 


.. 20 19 11 

•. 10*3 tons 


18 6 0 

25 tons 
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Stocks : 1926 

(6 acres) 

(5J acres) 


£ s. d. 

£ 8. d. 

Preparatory cultivations, rent, rates, 



manures and overheads .. 

12 9 0 

11 8 2 

Work on growing crop 

3 16 10 

2 18 1 

Harvesting 

4 8 9 

1 18 10 

Total .. 

20 13 7 

16 5 1 

Yield .. 

9*3 tons 

17 tons 

Fabdings : 1927 

(12 acres) 

(14 acres) 


£ s. d. 

£ s. d. 

Preparatoiy cultivations, rent, rates. 



manures and overheads .. 

11 16 4 

14 7 0 

Work on growing crop 

3 12 5 

2 7 6 

Harvesting 

8 8 0 

3 16 3 

Total .. 

23 16 9 

20 9 9 

Yield .. 

8 0 tons 

17*6 tons 

Tbbijnq Hall : 1927 

(12 acres) 

(11 acres) 


£ B. d. 

£ s. d. 

Preparatory cultivations, rent, rates, 



manures and overheads .. 

12 13 7 

12 4 8 

Work on growing crop 

3 16 4 

3 5 7 

Harvesting 

6 7 3 

1 10 0 

Total .. 

22 17 2 

17 0 3 

Yield .. 

8*5 tons 

22*7 tons 

Faibsted : 1927 

(6 acres) 

(15 acres) 


£ s. d. 

£ s. d. 

Preparatory cultivations, rent, rates, 



manures and overheads ., 

11 17 3 

14 19 1 

Work on growing crop 

4 7 8 

3 6 10 

Harvesting 

8 11 0 

2 4 ]0 

Total .. 

24 15 11 

20 10 9 

Yield .. 

7*25 tons 

22 tons 


These comparisons show at a glance that up to the time of 
harvesting there is little difference in cost between the two 
crops. Preparatory cultivations, rent, rates, manures and 
overheads average £12 6s. 4d. for sugar beet and £13 2s. Od. 
for mangolds. By the time the roots are ready for lifting 
the sugar beet crop has cost £16 18s. Od. per acre, and man¬ 
gold, £16 3s. Od.* It is from this time onward that the costs 
differ so greatly, as is shown in the following table (per ton = 
per ton washed sugar beet):— 

* These figures are a simple average of the costs given in Table IV, 
and have not been again weighted for acreage. 
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TABLE V.— COMPABATTVI! Costs of HABVBSTtNO and Tbanspobt : 

SUGAB Bbbt and Mangouos_ 




Sugar Beet | 


Mangolds 


Per acre 

j Per ton 1 

Per acre 

1 Per ton 

Harvesting, i.e., sugar 
beet to farm, lorry or 
station, and mangolds 

1 ^ 

! 

1 

R. d. 

j s. d. j 

£ 

s. d. 

s. d. 

to clamp, and clamped j 6 
Transport to factory by. 

10 0 

14 0 

2 

8 2 

2 3 

rail or loriy .. 
Additional cost of sugar 

2 

1 

19 10 

6 10 1 




beet over mangolds . .; 

7 

1 8 

! 


— 

— 


I 


The cost per ton for harvesting sugar beet, which in the 
above nine cases averages 14s. 9d., shows very great variation. 
Taking all the fields (see Appendix B, pp. 334-336), it averages 
16s. 4d., and ranges from 8s. Od. to 23s. 7d. per ton, being, 
of course, correlated to some extent with yield. The 
distribution is shown in Table VI:— 

TABLE VI.— CoRKELATiON Between Cost of Harvesting Beet 


(Per Ton Washed Beet) and Yield 


Yield per acre j 

No. of 
cases 

1 

1 6s.-9s. 

' 10s.~14s. j 

16s.-19s. 1 

r 

208.-248. 

4*0 tons- 6*9 tons * 

1 

— 

1 n 

_ 

1 

6-0 „ - 7-9 „ ' 

7 

j 

1 

2 

4 

8 0 „ - 9-9 

12 

1 

8 

2 

1 

10-0 „ -ll-O „ 

5 

1 

3 

1 

_ 

12'0 „ -13-9 „ 

1 

1 

— 

— 



1 

26 

3 

12 

5 

6 


The yield of washed sugar beet, as compared with man¬ 
golds on the same farm and the same season, averages 41 
per cent., i,e,, mangolds averaged 21-6 tons and sugar beet 
8-8 tons per acre. If we take the feeding value of mangolds 
at 16s. per ton, carted in from the clamp, and the proceeds of 
sugar beet—looking to the future—^at 60s. 8d. (allowing for 
17 per cent, sugar-content), we get the following comparison:— 



£ 

s. 

d. 

21*5 tons mangolds at 16s. .. 

17 

4 

0 

8*8 tons sugar beet at 5Cs. 8d. 

22 

6 

10 

Gain on growing sugar beet 

5 

1 

10 

Additional cost of growing sugar beet 

7 

1 

8 

Difference in favour of mangolds ,, 

£1 

19 

10 
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This figure is, of course, subject to the general reservations 
that have already been mentioned, and in the present writers’ 
opinion the direct and indirect benefits, as well as the 
possibilities of lower costs and higher returns, will more than 
counterbalance it and justify the continuance of the crop 
where soil and locality are suitable. It is equally clear, 
however, that it is only the great national importance of 
maintaining the industry, combined with the distressing 
ret rns obtainable from other crops, that justifies the grower 
in accepting, for the future, a price that appears to yield a 
direct profit only under favourable conditions of soil and 
season. 

Summary. —(1) Costs are presented of growing sugar beet 
on certain farms in East Anglia for the last four years. 
Results have been as follows :— 

1924—Profit £3 12s. Od. per acre. Yield 9*25 tons. 

1926—Profit £3 128. lid. „ Yield 10-61 „ 

1926— Profit £5 10s. 3d. „ Yield 9-80 

1927— Loss £4 6s. 5d. „ Yield 7-36 „ 

(2) It is submitted, however, that the loss sustained last 
year should not necessarily discourage growers, since it was 
—on these farms at any rate—exceptional, and entirely due to 
low yield combined with low sugar content. 

(3) A more serious question is the reduction of the basic 
price by 8s. per ton, a difference which would approximately 
cancel the profit made in past years. 

(4) The costs are presented, in Table I, in the same form 
as those already published by Bridges and Dixey, and agree 
very closely with them. A comparison of the figures suggests 
that further economies, notably in harvesting, should be 
possible on the farms imder review. It must be emphasized, 
however, that these farms do not by any means represent 
ideal conditions for growing sugar beet either as regards soil 
or distance from factory. 

(5) In Table II the costs are sub-divided according to 
operations, and these, in round figures, can be summarized 
as follows :— 

£ s. d. 

Preparatory oultivations, rent, rates, manures. 


overheads and sundries .. .. .. 11 16 0 

Work on growing crop .. .. .. .. 3 6 0 

Lifting, pulling and topping .. .. .. 4 0 0 

Transport from field to factory .. .. 6 16 0 


£24 16 0 


y 
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(6) In considering the advisability of growing any crop, it 
is suggested that the isolated cost cannot be taken alone, but 
must be considered in conjunction with that of possible 
alternatives. Nine examples are given of sugar beet and 
mangolds grown on the same farm in the same years. The 
weight of washed sugar beet averaged 41 per cent, of the 
weight of mangolds as carted. Costs were identical up to the 
time both crops were ready for lifting. Thereafter, the sugar 
beet cost £7 Is. 8d. per acre more than mangolds. The 
additional value of sugar beet, taking a 21*5 ton crop of 
mangolds at 16s. and an 8-8 ton crop of beet at 508. 8d., was 
£5 Is. lOd., showing a difference of about £2 per acre in 
favour of mangolds. Is this difference likely to continue, 
and likely to have wider applicability ? 

(7) In considering the question, it must be borne in mind 
that the figure makes no allowance for the value of tops and 
leaves or for the benefit that deep cultivation and rooting 
affords to the subsequent crop. Most important of all, it 
makes no allowance for the unassessable advantage that 
accrues from growing a crop that can be marketed direct 
for prompt cash at a fixed price, instead of one that has first 
to be converted into meat or milk, with the unavoidable risks 
attaching to live stock and to fluctuating markets. There is 
also a small benefit in being able to obtain a certain quantity 
of dried sugar beet pulp at a low price. 

(8) The deductions made for dirt tare have not here been 
tabulated, but they were exceptionally heavy in 1927. Every 
grower knows that they aggravate the effect of an unfavour¬ 
able lifting season, or an unfavourable soil. There seems as 
yet no practical alternative to the present method of estima¬ 
tion by sampling, but it is to be hoped that the factories will 
exercise very close supervision over this operation, which is 
admittedly of variable accuracy. 

(9) Finally, it is the opinion of the writers that the costs 
here shown are capable of reduction. They are by no means put 
forward as an example of what sugar beet ought to cost; rather, 
indeed, from the opposite point of view, as illustrating, from 
personal experience, how easily costs may here and there 
b^ome exceptionally high. It is hoped at any rate that they 
will form a small contribution to the common stock of know¬ 
ledge concerning this new crop and industry, which it is 
assuredly the duty of all who can to support—since its 
prosperity or otherwise must necessarily react on many 
branches of agriculture. 
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Yield of washed beet.. 7-4 ' 6-3 7*36 ; 7*65 1 6*5 i 6*16 

Sugar content ..| 14-5% | 16-3% 16-7% | 16-3% j 17-0% ; 16-9% 

Previous crop.. .. 1 Sugar beet Wheat I W. barley 1 Wheat j Wheat 1 W^heat 
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COMBINE HARVESTING 

J. E. Newman, 

Institvie of Agricultural Engineering^ University of Oxford, 

The use of reaper-thrasher machines, generally called 
combines, which cut and thrash in one operation, is spreading 
rapidly both in the United States of America and in Canada. 
Formerly these machines were of huge size, hauled by traction 
engines, cutting up to 42 ft. at a breadth, and were only used 
in the driest parts of America and of Australia. Manufacturers 
are now producing machines of moderate size, which can be 
hauled by an ordinary tractor or even by horses, and take 
breadths of 9 to 16 ft., cutting from 20 to 50 acres a day. 
The power for the machine itself is furnished by a built-in 
auxiliary petrol engine, unless a power take-oflP is used from the 
tractor. The combine may be described as consisting of the 
knife and platform canvas of a binder, attached to a travelling 
thrashing machine, which has its drum at the bottom instead 
of at the top, so that the straw and grain are delivered from 
the platform canvas, through the intermediary of a short 
self-feeder, direct to the drum. 

Combine harvesting has been stated in America to be as 
great an advance on binding as binding was on hand-cutting. 
Its use is extending rapidly into sections of the country where 
the climate was thought to be unsuitable. In the words of a 
prominent authority it is causing a revolution in wheat 
growing. It is a general experience that, provided cutting 
is deferred until the grain is dead-ripe—that is, some ten 
days after a crop would be cut with a binder—^no trouble is 
experienced from damp grain except in broken weather, when 
drying is sometimes required. It must be remembered, however, 
that it is only in exceptional seasons that English wheat 
is as dry as American or Canadian; and the question arises 
whether wheat in this coimtry would ever be dry enough 
to be successfully harvested by a combine. The way in which 
wheat, when quite ripe, will shatter out on the binder canvas 
on hot days would almost seem to answer this question, but 
in order to obtain definite information on the subject a 
number of tests of moisture content of standing grain were 
carried out during the harvest of 1927. 

Moisture Content of Standing Wheat. —^A few square yards 
of wheat were left uncut in a field of Yeoman wheat on the 
Oxford University Farm at Sandford-on-Thames, and samples of 
the grain from the wheat in the stook, and from the wheat left 
standing, were tested for moisture content in the lalboratories 
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of the Institute of Agricultural Engineering. The wheat was 
cut on August 19, being then quite ripe, and the first samples 
were taken on the 22nd at 11.30 a.m. when the moisture 
content was 23-5 per cent, for the stooked grain and 26*15 
per cent, for the standing grain. It had rained each day, 
but the weather had improved on the 21st, and there were 
26 hours of sunshine altogether on that and the following 
two days. Samples taken at 7 p.m. on the 23rd had 20*25 
per cent, moisture content in the stooked and 17*3 per cent, 
in the standing grain. 

The following table gives the weather conditions and the 
moisture content of the standing grain during the period 
intervening between the cutting and carryng of the bulk of 
the crop. The weather records were taken by the meteorological 
observer at the farm. 


Date 

Rainfall 

Hours 

Wind 

Time 

Sample 

Moisture 

Aug. 

» 

19 .. 

0-32 

Sunshine 

20 

Strength 

2 

Taken 

Content 

20 .. 

0*34 

0 

2 

— 


»» 

21 .. 

016 

7-9 

3 

— 

— 

it 

22 .. 

012 

6*4 

7 

11.30 u.m. 

20-1 

ft 

23 .. 

trace 

11*7 

3 

7 p.m. 

17-3 

ft 

24 .. 

003 

4-0 

1 

5 p.m. 

18-3 

if 

25 .. 

0-26 

3-7 

2 

4.45 p.m. 

32-1 

it 

20 .. 

. - 

1-4 

2 

5 p.m. 

21-8 

it 

27 .. 

— 

6-0 

5 

— 


it 

28 .. 


0-5 

3 

— 

— 

it 

29 .. 

— 

61 

1 

8 a.m. 

18-9 

it 

30 .. 

002 

31 

3 

— 

.— 

ti 

31 .. 

001 

6-2 

1 

9.30 a.m. 

19-9 

Sopt. 

1 .. 

trace 

0-7 

0 

— 


it 

2 .. 

— 

1-3 

1 

12 noon 

200 

it 

3 .. 


3-4 

3 

— 

— 

it 

4 .. 

— 

0 

2 

— 

— 

it 

5 .. 


0 

1 

2 p.m. 

19-2 

it 

6 .. 

0-22 

0 

1 

2 p.m. 

19-7 


Figures for the wheat in the stooks are not given in the 
above table. There is a diflSculty about getting a true sample 
of stooked wheat, as the moisture content of the outside 
and inside ears may vary very much, and the proportions 
of ears on the outside exposed to the weather to ears in the 
interior of the sheaf or stook will vary from stook to stook, 
according to the shape of the sheaves and the skill of the 
stooker. Taking two ears from the outside and two from the 
inside, as a composite sample, the average moisture content 
of the stooked wheat came out at 0*9 per cent, less than that 
of the standing wheat—^the difference on the day the wheat 
was carried being 0*6 per cent, in favour of the stooked wheat. 
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As wheat can be thrashed when its moisture content is a 
little above 20 per cent., it will be seen, from the figures given 
above, that the grain in the wheat left standing was, except 
directly after rain, dry enough at any time to admit of 
thrashing, though it would have required drying after¬ 
wards if it were to be stored for any time. If dry enough 
for thrashing in the ordinary way, it was dry enough to be 
harvested with a combine, so that objections to the use of 
the combine in this country on the score that English grain 
cannot be dry enough do not seem to be well founded. There 
would have been the further advantage that, assuming that 
arrangements had been made for drying the wheat after 
harvesting with the combine, the whole crop might have been 
cut, thrashed and stored at least a week before the date— 
September 6—on which it was actually carried. 

In connexion with the dryness of the grain, it is probable 
that dead ripe grain, in dry weather, is usually fairly dry. 
Wheat which thrashes out damp has not necessarily been 
stacked with the actual grains damp. If it is stacked with 
the straw damp, either from rain or from its own sap, or with 
green weeds amongst it, it will “ sweat ’’ and the moisture so 
given off will be partly absorbed by the grain. Frequently, 
when the crop is carried, the ears of the sheaves are dry 
and the butts damp. Under such conditions the grain, when 
in the stack, will absorb moisture from the butts. Dead 
ripe wheat in a damp season is usually hard and dry enough 
to thrash well, as is shown by the way it will shed on the 
binder canvas during any spell of hot sunshine. 

For wheat to thrash easily, it must be ripe, and both chaff 
and grain be dry. It is essential for the chaff to be dry, 
particularly with tight chaffed varieties. In any dry weather 
the chaff of ripe standing com is dry enough for thrashing; 
it is after it gets into the rick that it runs the risk of 
becoming “ tough.*’ 

Difficulties to be Met. — Size .—^There are, however, various 
objections to the combine, among which must be mentioned 
its size. The overall width of the smallest machine made, 
with its cutting table folded, is 11 feet. It is thus imable 
to get through ordinary gateways, and difficulty would be 
experienced with bridges. 

Disposal of Straw .—^The question of the straw is another 
serious drawback to the use of combines here. In America, 
as in most wheat-growing countries, straw is reckoned of no 
account, but here it is a part of the crop and has a consider- 
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able value. The practice in Morocco, where the straw is 
required for feeding purposes and where combines are in use, 
is to furnish the combine with a dumping arrangement, which 
leaves the straw in cocks about as big as the ordinary stook. 
This practice is also being introduced into some parts of 
America, the straw being afterwards collected with hay 
sweeps and baled in the field. The straw, going as it does 
ears first into a comparatively small drum, is much broken 
and could, as a rule, be used only for bedding or for feeding 
purposes. Another point to be considered is the capacity 
of the thrashing machinery of the combine. It is obvious 
that the capacity of a thrashing machine is ruled by the bulk 
of material which can be put through it, and that, therefore, 
the amount of straw which goes through the drupi is the 
ruling factor. 

Bulky Crops .—^With tall strawed crops, or very bulky 
crops, it may be impossible, in England, to drive the full 
width of the cutter bar without choking the drum. One make 
of the combine, however, is capable of dealing with straw up 
to 4 ft. high, cutting close to the ground, though it will 
naturally have to be pulled at a slower speed than when it is 
cutting a shorter strawed crop. 

Binders, equally, cannot always in very bulky crops be 
driven full width, but it should be noted that laid crops, 
apart from their bulk, do not present the difficulties to com¬ 
bines which they do to binders. A binder only ties good 
sheaves if the straw is delivered evenly to the knotter plat¬ 
form with the ears all one way. It does not matter much how 
the straw comes to the drum of the combine, it will be thrashed 
out equally well. 

“ Seeds ,"'—Where “ seeds ’’ are drilled in the com crop, it 
would be impossible to use the combine if the season had been 
favourable to their growth. In a damp season, clover will 
grow about 18 in. high before harvest. In such circumstances 
the use of a combine would be impossible, however dry the 
actual grain might be. Such crops, however, do not form a 
large proportion of the total acreage. 

Weeds ,—^Weedy crops are a serious handicap to the combine. 
In ordinary thrashing from the rick, or from the field, these 
weeds have dried to hay before they enter the drum. If, 
however, the standing crop is cut by a combine these weeds 
enter the drum green and sappy, get broken up, their sap 
wets the interior of the drum, and dust and dirt adhere until 
clogging takes place. In such cases a method of using the 
combine together with binders has been developed. 
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In this method the knotter is removed from the binder, 
which then makes a windrow instead of turning out sheaves. 
The ears mostly lie resting on the straw and the windrow 
lies loose and in good condition for drying. Where several 
binders follow each other round a field, conveyor platforms 
are attached to the rear binders, so that all the machines 
deliver to one windrow. After two or three days the combine 
travels along the windrows, picking them up and thrashing 
out the grain straight away. This method has the advantage 
of spreading out the possible harvesting time and of allowing 
weedy crops to be dried o& before thrashing, but the English 
climate is scarcely reliable enough for its adoption. 

Saving of the Combine. —^If a crop be thrashed direct by a 
combine, the losses due to each successive handling, binding, 
stocking and loading are saved. What these losses are it is 
difficult to say. They might not exceed 2 per cent., but even 
this figure amoimts to more than the cost of the fuel to run 
the combine. American experience seems to show that the 
saving amounts to about 1 bus. per acre or 3 to 4 per cent, 
of the crop. In a laid crop, the saving might be more, but 
experience will be necessary to decide this. 

On the other side must bo put the liability to incomplete 
cleaning of the straw, which may be greater than it is with a 
crop thrashed from a rick. The necessity for complete 
maturity of the crop before cutting would minimize this 
loss. 

The combine is able to deal with all kinds of crops, from 
wheat to linseed or beans, or even clover seed. The British 
crop to which it seems peculiarly adapted is barley. Barley 
straw is usually short, it is not specially valuable, and barley 
is pecul’arly liable to damage from weathering. Well-ripened 
barley, cut with a combine, would necessarily be all of the 
same colour, and the risk of damage in the stook would be 
eliminated. 

One reason for the popularity of the combine in America 
would not, in general, apply here. Boading the testimonials 
published by the manufacturers, it is remarkable how they 
almost imanimously insist on the great advantage it is to the 
women-folk on the farm, as, by making harvesting a two or 
three men job, it saves them the trouble of feeding the 
harvesting and thrashing crews. 

In view of the great possibilities of these machines, a 
combine is being imported from Canada by the Institute of 
Agricultural Engineering, and will be tried out next harvest. 
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PROTEIN AND LIME IN THE RATION OF 
FATTENING PIGS 

T. J. Shaw, M.C., N.D.A., 

Head of Agricvltural Dept., Seale-Hayne Agric. College. 

Recent research work has directed the attention of farmers 
and others to the very great importance of supplying the pig 
with a sufficiency of mineral matter and protein in its food. A 
study of practical conditions, as applied to feeding and 
management, will, in many cases, reveal to the observer that 
little or no attention is paid to either of the above factors. 
In the south-western counties, for instance, the common 
practice is to give to pigs being fattened indoors a ration 
consisting entirely of milling oflfals and barley meal: a 
ration notably deficient in lime and in protein. There is not 
the least doubt that, when good prices prevail for bacon and 
pork, a return can be made, despite the unbalanced nature 
of the food ; and, possibly because of this, the advantages 
to be obtained from a balanced diet are somewhat obscured. 
While, in many parts of the country, an extended use is being 
made of the protein foods now available, there are other 
parts where their use is still the exception rather than the 
rule in feeding practice. As for mineral matter, where the 
results of any deficiency are not at once noticeable, practically 
no consideration is given to it. To obtain some measure of 
the results of feeding deficient in these two constituents, a 
series of trials was commenced in 1926 with pigs intended 
for the bacon factory. The precise points aimed at in the 
investigation were : (a) The effect of a marked deficiency of 
lime, and (6) the effect of a marked deficiency of protein, 
on the growth, the food requirements, the costs of production, 
and the carcass of the animal. 

Plan of Trials. —Three pens, each of six pigs, were very 
carefully selected from the progeny of Large Black and Long 
White Lop-Ear sows sired by a Large White Yorkshire boar. 
The different litters were equally represented in each pen, 
and as far as possible the sexes were evenly distributed. To 
ensure obtaining an even lot of pigs, the heaviest and the 
lightest of the litters were discarded, and the pen arrange¬ 
ments were such that as nearly equal weights per pen as 
possible were obtained at the commencement of the trial. 
The pigs were housed in a range of sties, each having an 
open yard with feeding accommodation. For the more 
efficient control of the feeding, the water supply to each sty 
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was discontinued. The sties were littered i-egularly with an 
equal weight of litter to each pen. 

The food was weighed daily and soaked 24 hours before 
feeding. Each pen was fed, up to the limit of appetite, with 
sufficient meal to allow of consumption within 30 minutes 
of feeding : any food remaining in the troughs after this 
time was removed and weighed. Careful attention was paid 
to the removal of all food from the feeding buckets, so that 
no waste occurred and the pigs had their full allowances. 

Weighing was conducted fortnightly on a fixed day and 
at a set time, and as the pigs were not fasted before this it 
was thought advisable to weigh as long after the morning 
feed as possible : 4 p.m., therefore, was the time selected. 

Scheme of Feeding. —The experiments commenced on 
October 1, 1926, and all pens were on their respective rations 
for a trial period of two weeks, to accustom them to the 
feeding and the introduction of now foods. This was par¬ 
ticularly necessary, as the pigs were weaned at eight weeks 
old and taken from the dam straight on to the various rations 
employed. 

The foods used were purchased in sufficient bulk to last 
throughout the trials, and were :— 

Proteifi (UtO P<2,0^ 

per cent. per ce7it. per cent. 

Barley Meal. 12-77 -048 1-041 

Fine Middlings . . .. .. 16-7 -036 1-618 

Meat Meal (from whale flesh) .. 69-2 -155 1-602 

The whale meal used was specially prepared for the purposes 
of the trial, and contained a minimum of mineral matter. 
The rations were :— 

Pen A {Balanced ration )— 

1 lb. middlings 

li lb. barley meal 

•15 lb. meat meal 

•0251 lb. CaO (11 gms. approx.) 

containing -35 lb. protein and *02625 lb. each of CaO and 
P,0,. 

Pen B {deficient in lime) was similar to Pen A, but without 
the addition of the lime. It contained *35 lb. protein and 
•026 lb. of PgOg, but only *0011 lb. CaO. 

Pen C {deficient in protein) was similar to Pen A, but without 
the addition of the meat meal. It contained only *26 lb. 
protein, but was balanced in lime and phosphoric acid. 

As the trial progressed the proportion of barley was 
increased, the mineral matter being adjusted accordingly. 
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Results. —^The results obtained in the experiment are 
shown in the accompanying graph; and, for the purpose 
of comparison, the progress of the pens is set out in two 
tables, Table I relating to the early and medium stages of 
fattening, and Table II to the final stages. 



TABLE I 






Total live 

Lb. food 


Average live wt. 

wt. increase 

required to 


in lb. 

per pig 

per pen 

1 lb. l.w. 


Oct. 1 

Feb.11 

lb. 


Pen B (Lime deficiency) 

26-3 

154-7 

771 

4*1 

Pen A (Balanced) 

260 

161-0 

810 

3-8 

Pen C (Protein deficiency) 

26-6 

134-3 

636i 

4-7 


TABLE II 




Average live wt. 

Total live 

Lb. food 


in lb. 

wt. increase 

required to 


Feb. 11 

Final 

per pen 

1 lb. l.w. 



date 

lb. 


Pen B (Lime deficiency) 

164-7 

210 

327 

6-6 

Pen A (Balanced) 

161-0 

212 

276J 

5-4 

Pen C (Protein deficiency) 

134-3 

214 

326i 

6-0 


N.B. The first date varied with each pen, as indicated in Table III, 

It will be seen that, compared with the animals on the 
complete ration (Pen A), those receiving a ration deficient 
in lime (Pen B) had much smaller increases in weight from 
the age of 18-20 weeks onwards. During the eleventh week 
of the trial, one of the pigs went off its legs and another 
became lame. The former was temporarily removed from the 
pen and lime added to its ration, after which it slowly 
recovered and was returned to the pen. Later the four 
remaining pigs all went lame, although they did not actually 
go off their legs. Their appetite was poor and their food 
consumption per 1 lb. live-weight increase became greater. 
Fig. 1 gives some idea of the state of the pigs in this pen. 
It will be seen that the fore-legs in this case are rachitic. 

It is of interest to note that, from the tenth week onwards, 
the pigs on this lime-deficient ration removed considerable 
quantities of mortar from the walls of the sty. This, however, 
did not occur in any of the other pens. These conditions are 
very similar to those found by Elliott, Crichton, and Orr 
at the Rowett Institute {'* Rickets in Pigs,’’ Brit. Jour. Exper. 
Pathol., 1922, 3, 1). 

Animals on the protein-deficient ration (Pen C) made 
small increases in growth up to the age of 24 weeks, with a 
Mgh food consumption, after which they grew rapidly and 
more economically. Fig. 2 shows the differences in develop¬ 
ment of pigs in Pens A and C during the earlier stages of 
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feeding. This result illustrates the principle that a higher 
proportion of protein is required in the early stages of growth 
than in the later, and confirms the practice of widening the 
nutritive ratio with increase in age. 

In Table III is a summary of the whole period over which 


the trial extended :— 

TABLE III 

Pen A Pen B Pen C 

Average weight at commencement of 

trial. October 1 (lb.) .. .. 26-0 26*3 26*6 

Average weight at end of trial (lb.) .. 212 210 214 

Average number of days taken to 

attain final weights (lb.) .. .. 154J 191J 168 

Average live-weight gain per day (Ib.) 1*2 0*95 1*1 

Meal consumed per 1 lb. live-weight 
increase (lb.) .. .. .. 4*2 4*86 4-6 


In considering the progress of the three pens duriiig the 
whole trial it is important to note the various times talen to 
attain maturity. On an average, the pigs of Pen B (lime 
deficiency) were 37 days longer and Pen C (protein deficiency) 
14 days longer in attaining bacon weights than were the 
pigs of Pen A on the balanced food. This factor affected, 
to a very noticeable extent, the meal consumption per 1 lb. 
live-weight increase; and consequently the total costb of 
production. A summary of the costs is set out in Table IV :— 

TABLE IV 



I 

^en 

A 

Pen 

B 

Pen 

C 


£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

Average cost of store 

1 

10 

0 

1 

10 

0 

1 

10 

0 

Average price received per score. 










dead weight 


18 

6 


18 

6 


18 

0 

Average selling price per pig 

7 

3 

4 

7 

1 

6 

7 

2 

2 

Cost of meal per pig ,. 

3 

13 

10 

4 

3 

11 

4 

1 

9 

Average return per pig 

1 

19 

6 

1 

7 

7 

1 

10 

5 


A lower price per score was received for the pigs of Pen C, 
their sides being rather fatter than those of Pens A and B. 
In Fig. 3 a comparison is made of average sides of Pen C 
(1 and 7) and Pen A (2 and 3). 

A full costing of the trial would have still further emphasized 
the differences in return of the respective pens, because 
labour and incidental charges for Pens B and C would be 
greater than in Pen A owing to the longer time taken in 
bringing these pens to maturity. 

Concllisioiis. —^The following conclusions may be drawn:— 
(1) That a deficiency of lime such as is common to many farm 
rations has serious effects on the growth and health of the pig. 
The results obtained from Pen B, showing loss of appetite, 
general slowing down of growth, onset of lameness and in some 
cases rickets, due to this deficiency, confirm what has already 
been found by the workers at the Bowett Institute. 
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(2) In the cases where the shortage of lime did not produce the 
obvious signs of rickets, it rented in a slow rate of growth 
and an increased amovmt of food required to produce 1 lb. gain 
in weight. 

(3) That the physiological effects of lime deficiency beeu* closely on 
the costs of production. In this series of trials the shortage of 
lime alone has resulted in a lower net return per pig of 
approximately 12s. as compared with Pen A. 

(4) A marked shortage of protein, as might be expected, limits 
growth very appreciably during the earlier stages of fattening, 
but h6W3 little or no effect during the final feeding period. It 
would seem that, given a correct balance and ample supply of 
mineral matter, the effects of a protein shortage are to some 
extent mitigated. 

In the application of the above results to feeding practice, 
it must be remembered that the meat meal used throughout the 
trials was a special product, very short of mineral matter. 
This class of protein food as available on the market has 
for the most part sufficient mineral content to meet the needs 
of the fattening pig, and a ration balanced in protein would 
in all probability be supplying adequate mineral matter. 
It is nevertheless important in the purchase of this class of 
food to pay some attention to its lime and phosphate content, 
though with careful selection of the protein food it should 
be unnecessary to consider the feeding of minerals as a separate 
part of the ration. 

The writer records his thanks to Mr. D. R. Edwardes-Ker, 
the Principal of the College, for facilities provided ; and 
acknowledges the very considerate help given by Dr. Orr, 
both in the planning of the trial and in the compiling of this 
report. The writer’s thanks are also due to Mr. Blenkinsop, 
the Advisory Chemist, and to his colleagues on the Agricultural 
Staff at the Seale-Hayne College, for the interest they have 
taken in the experiments. 


FERTILIZERS AND FEEDING STUFFS 

The Fertilizers and Feeding Stuffs Act, 1926, comes into 
operation on July 1, 1928. Its provisions are based upon the 
recommendations of two Committees which sat during 1923-25, 
the first of which suggested the general lines of the Act, while 
the second prepared the Schedules of articles coming within 
its scope. Although the Act received the Royal Assent in 
December, 1926, it has not been practicable to bring it into 
operation until the Regulations governing such matters as 
methods of sampling and analysis, methods of marking parcels 
and limits of variation, have been prepared and published. 

z2 
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These Regulations were published in draft form in February, 
1928, and in their final form during June. 

The general purpose of the Act, like that of the Act of 1906 
which it repeals, is to provide civil remedies in cases of 
misdescription of, and to prevent fraud in, fertilizers and 
feeding stuffs. Its scope is defined by means of Schedules 
which may be extended or varied, whenever the need arises, 
by Regulations. 

One of the principal objects in replacing the Act of 1906 by 
new legislation was to separate, as far as possible, civil pro¬ 
ceedings and criminal proceedings, in order to encourage 
farmers to exercise their civil rights without involving their 
supplies in police court proceedings. 

Civil Provisions. —^The “ civil provisions ” of the Act are 
those which enact that buyers of the fertilizers and feeding 
stuffs in common use shall be furnished with a warranty 
covering certain important points, and which, further, afford 
them the means of testing those warranties with the object 
of formulating a claim where they are not fulfilled. These 
provisions are, therefore, of immediate interest to the farming 
community. 

Statutory Statements .—^The first requirement of the Act is 
that every person who sells for use as a fertilizer or as a feeding 
stuff for cattle (including sheep, pigs and goats) or poultry 
any article included in either the First or the Second Schedule 
to the Act shall give the purchaser a written statement (called 
the “ statutory statement ”) showing :— 

(i) the name under which the article is sold ; 

(ii) certain particulars, which are prescribed, in respect 
of each article, in the Schedules, and which relate 
principally to the percentages of valuable constituents 
contained in it; and 

(iii) in the case of feeding stuffs, the presence of any 
ingredient mentioned in the Third Schedule. 

This statutory statement has effect as a warranty. 

Defined Names .—In the case of those commonly used names 
of fertilizers and feeding stuffs which are defined in the Fourth 
Schedule to the Act, the use of the name in the statutory 
statement constitutes a warranty that the article accords with 
the definition. 

Analytical Particulars .—^The analytical particulars to be 
given in respect of each article have been fixed having regard 
to the needs of each individual case. Under the previous 
Act, only the percentages of oil and albuminoids were required 
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to be declared in respect of feeding stuffs. The new Act requires, 
in certain instances, that particulars shall be given as to the 
percentages of fibre, sugar, and phosphoric acid. Fertilizers 
are dealt with similarly, the particulars required including the 
amount of free acid in sulphate of ammonia, and in the cases 
of basic slag and ground phosphate rock, the percentages 
which will pass through a prescribed sieve. 

Suitability of Feeding Stuffs, —On the sale, as a feeding stuff, 
of any scheduled article, there is an implied warranty that 
the article is suitable for use as such and, further, that none 
of the ingredients included in the Third Schedule, unless 
mentioned in the statutory statement, is present. 

Voluntary Warranties, —In addition to the warranties 
mentioned above, which are of a compulsory character, any 
written statement as to the amount of chemical or other 
ingredients or as to the fineness of grinding of a fertilizer, or 
as to the amount of the nutritive or other ingredients of a 
feeding stuff has effect as a warranty. 

Limits of Variation —^The warranties implied by statements 
of percentages of constituents are not absolute. In order to 
provide against small natural variations between the results 
of analyzing different samples, a scale indicates the latitude 
allowable in respect of each scheduled article. These “ limits 
of variation,’’ as they are called, are set out in the Regulations 
made under the Act. If the percentages found on analysis of 
a sample do not differ from the warranty by more than the 
appropriate limit of variation, no action can lie for breach of 
warranty ; but if the difference is to the prejudice of the 
buyer and is greater than the limit of variation, he is entitled 
to claim in respect of the full difference between the percentage 
warranted and that found. Thus, if superphosphate is warranted 
to contain 14 per cent, of phosphoric acid and is found to 
contain 13*6 per cent., as the limit of variation is 0*5 per cent., 
there is no breach of warranty ; but if it contains only 13-2 per 
cent., a claim can be made in respect of the full difference of 
0*8 per cent. 

Testing Warranties, —^Under the Act of 1906, the purchaser 
was entitled to take samples himself and submit them for 
analysis. Samples taken for civil purposes (i.e., for testing 
the warranty) under the Act of 1926, can be taken ordy by 
official samplers. If a brea^ch of warranty is disclosed by the 
analysis of such a sample, a claim can be made by the purchaser 
but no criminal proceedings in respect of the false warranty 
can follow. Every County Council and County Borough 
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Coxmcil in England and Wales is required to appoint one or 
more official samplers. The name and address of the nearest 
one can be obtained from the Clerk to the local authority, 
who will also be able to furnish particulars of the fees payable. 
Samples must be taken within fourteen days of delivery of 
the consignment or receipt of the invoice, whichever is the 
later, so that no time should be lost before calling in the 
official sampler where it is desired to make use of the Act. 
Copies of the certificate of analysis are sent to both the buyer 
and the seller. 

Criminal Provisions. —The “criminal provisions” of the 
Act are those which are designed, (1) to ensure that the 
warranties required by the Act are given, and, (2) to give 
that measure of official control which is necessary to 
prevent misrepresentation. 

The work of administration is mainly in the hands of 
County and County Borough Councils, though the consent 
of the Ministry of Agriculture and Fisheries is necessary 
before proceedings for certain of the offences against the Act 
can be instituted. These local authorities are required to 
appoint inspectors and agricultural analysts for the purpose 
of carrying the Act into effect. 

Failure to give Statutory Statement ,—It is an offence to fail 
to give, within a reasonable time the statutory statement 
(which constitutes a warranty) required by the Act. Prose¬ 
cutions for this offence may be imdertaken by local authorities 
without reference to the Minister. 

Every parcel of an article included in the First Schedule 
to the Act (but not the Second) is required to be marked, 
when prepared for sale or consignment and while on the 
premises of the seller, in such a way as to indicate to an 
inspector the particulars which have to be given in the 
statutory statement. Failure to mark parcels and false marks 
are two of the most important of the offences against the 
Act. The mark may be either a plain statement of the 
particulars comprising the statutory statement or a symbol, 
such as “ X ” or “ O.O.,” the meaning of which is entered 
in a register and kept available to inspectors. These marks 
need not remain on parcels after consignment. They are not 
intended to fulfil any purpose as far as the buyer is concerned, 
but merely form part of the method of official inspection. 
Where sjrmbols are used to denote particulars, a copy of the 
symbol must appear on the statutory statement. Inspectors 
who are able to obtain these statutory statements from 
purchasers will be able to check that the particulars given 
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to buyers coincide with those marked on the parcels before 
consignment. 

Power of Entry ,—In order to permit of the taking of samples 
and the examination of documents, inspectors are empowered 
to enter, at all reasonable times, any premises where there 
are scheduled fertilizers and feeding stuffs which have been 
prepared for sale or consignment. 

Deleterious Ingredients of Feeding Stuffs ,—It is an offence 
to sell, offer, or expose for sale as a feeding stuff any article 
containing a deleterious ingredient. Deleterious ingredients 
are not defined, but is is provided that substances included 
in the Fifth Schedule shall be deemed to be deleterious unless 
the contrary is proved. 

Copies of the Act and Regulations can be obtained through 
any bookseller or directly from His Majesty’s Stationery 
Office (Adastral House, Kingsway, London, W.C. 2; and 
branches). The Act is published at 9d. per copy, and the 
Fertilizers and Feeding Stuffs Regulations, 1928, at 9d. per 
copy, not including postage. 

iti * * * * 

REPORT OF PROCEEDINGS UNDER THE 
TITHE ACTS 

The following Report deals with the business transacted in 
the Ministry under the Tithe Acts during the year 1927. 

Total Amount of Tithe Rentcharge The total amount of 
tithe rentcharge charged on lands in England and Wales 
by the Tithe Acts, 1836, and the amending Acts, was 
£4,064,405. It is estimated that, by the end of the year 1927, 
this sum had been reduced by redemption, merger and other 
means to about £3,235,000. In previous reports it was only 
possible to estimate the amount of tithe rentcharge payable 
to the different classes of tithe-owners, but as the Tithe Act, 
1925, transferred, to Queen Anne’s Bounty, tithe rentcharge 
attached to benefices and ecclesiastical corporations, more 
precise information has now been made available. The 
particulars supplied by the Bounty indicate that at the end 
of 1927 approximately £2,026,000 tithe rentcharge was vested 
in them in trust for benefices, and £98,000 for ecclesiastical 
corporations. Information supplied by the Ecclesiastical 
Commission and Welsh Church Commissioners shows that 
£280,000 and £207,000 respectively was owned by these 
bodies. The balance of the estimated sum of £3,235,000 
above referred to, namely £624,000, or such portion of it as 
is still payable, is held by various schools, colleges, charities 
and individual lay owners. 
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APPEN- 
TITHE ACTS, 

TBAlfSACTlOMS COMPLETED UNDER THE TiTBE 



Tithe llontcharge 

Extraordinary Tithe Rentcharg* 

) 

I'erioJ 

Redeinptionfl | 


Mergers 

• CO 

Redemptions 

Exonerations 

§ 

11 






I 






No. 

Amount of 
Rentcharge 

No. 

Amount of 
Rentcharge 

Is 

h 

No. 

Amount of 
Rentcharge 

No. 

Area ex* 
onerated 


1838) 
to ■ 
li)14) 
1915 

19,041 

256 

£ B. d. 

09,470 6 11 

831 18 21 

17,790 

90 

£ s. d. 

151,433 5 lOi 

3,022 15 1 

12,206 

282 

376 

4 

£ s. d. 

1,636 7 9 

4 4 10 

5 

a. r. p 

145 3 8 

149 

7 

1916 

257 

1,168 7 7 

62 

1,271 16 9i 

212 

4 

2 6 2 

1 

3 1 17 

6 

1917 

157 

1,063 4 11} 

89 

1,138 11 2] 

136 

2 

0 11 6 

— 

— 

8 

1918 

213 

1,065 16 7} 

131 

3,463 13 8 

119 

7 

18 6 4 

— 

— 

12 

1919 

744 

8,442 4 Of 

2621 

4,268 12 6} 

208 

9 

40 7 8 

— 

— 

8 

1920 

2,213 

41,344 0 4 

367 

4,967 7 3i 

771 

30 

63 12 7 

— 

— 

6 

1921 

4,151 

90,196 2 4} 

270 

4,626 10 7} 

676 

39 

79 18 11 

— 

- 

18 

1922 

4,466 

125,200 1 10} 

167' 

3,210 3 1 

679 

24 

68 15 2 

— 

— 

10 

1923 

2,990 

64,788 4 9 

252 

6,623 7 8} 

746 

14 

24 14 9 

— 

-* 

26 

1924 

2,208 

27,130 10 8} 

156 

4,851 10 8} 

607 

16 

59 4 3 

— 

— 

21 

1925 

1,854 

18,007 14 2 

158 

4,121 10 6i 

561 

14 

61 6 2 

— 

— 

6 

1926 

1,796 

12,424 0 9} 

177 

3,589 12 \i 

627 

18 

43 0 0 


— 

17 

1927 

1,796 

9,990 10 7} 

150 

4,051 11 5i 

673 

24 

64 0 3 

- 

- 

20 

Totals 

42,739 

477,162 10 0}» 

20,121 

199,539 8 8 t 

18,200 

680 

2,046 13 10 

6 

149 0 25 

313 





* This sum includes £667 1 58.10}d. unapportioned 
t This sum includes £46,669 Os. 4|d. unapportioned 


Redemption of Rthe Bentchaige.— The number of redemp¬ 
tion cases completed in 1927 was 1,796, of which 297 were 
“ compulsory ” and 1,498 “ voluntary,” but in several cases 
rentcharges owned by two or more different tithe-owners 
were separately redeemed by these proceedings, and the 
total number of separate redemptions effected was 2,189. 

At the end of the year 1927, the number of compulsory 
redemptions in progress was 611, comprising areas owned by 
many thousands of small property owners. 
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DIX II 
1836 TO 1625 

Acts, 1836 to 1926, and Certain Other Acts 


C( 

>m Rents 


Number of Awards of 
Exchange of Glebe 
lands, etc. 

Redemptions 

Redemptio 

ns of 
under 
hty) 

;ts 

V 

V 
& 

Redemptions 

Conversions 

Altered Ap- 
portionmens 

Vica: 

Hal 

r’s Rate in 
ifax Act, 
1877 

Lor 

T 

idon (C 
ithe A( 

No. 

Amount of 
Rontcharge | 

No. 

Amount of 
Rentcharge ^ 

No. ’ 

Amount of 
Rate 

No. 

Amount of 
Tithe Rale 


£ 

8. 

d. 


! £ s. 

d. 




£ s. d. 


£ 

8. 

d. 









t 








(1838 

393 

1,638 

7 

5i 

24 

6,921 10 

5 

85 

1,543 

289 

142 3 101 

139 

1,491 

1 

H 

to 
















(1914 

7 

19 

16 

91 

— 

.... 


6 

5 

1 

0 6 10 

3 

9 

7 

9 

1916 

10 

79 

16 

«1 


- 


0 

4 

3 

7 14 9i 

5 

62 

2 

2 

1916 

3 

1 

1 

21 

— 

- 


- 

1 

3 

2 3 5 

7 

29 

13 

2 

1917 

6 

60 

1 

Si 

- 

- 


1 

2 

— 

- 

1 

1 

19 

0 

1918 

13 

332 

18 

n 

2 

1,150 13 

2 

2 

4 

1 

0 f) 4} 

- 


- 


1919 

16 

220 

1 

4 

6 

1,208 5 

H 

3 

4 

— 

- 

12 

43 

16 

11} 

1920 

17 

314 

13 

9 

2 

810 2 

2 

1 

5 

4 

1 6 9 

1 

29 

3 

11 

1921 

40 

' 1,324 

6 

71 

2 

373 3 

8 

8 

3 

5 

2 4 ^ 

4 

14 

14 

9 

1922 

18 

1 353 

19 

6 

-- 

- 


11 

1 

2 

0 10 2J 

7 

96 

14 

0 

1923 

52 

460 

15 

91 


- 


3 

2 

3 

0 16 0 

7 

62 

2 

7 

1924 

42 

287 

14 

2 

— 



7 

2 

2 

1 10 7J 

7 

108 

2 

4 

1926 

36 

403 

14 11} 

- 

- 


1 3 

0 

1 

0 3 3 

8 

104 

4 

2 

1926 

27 

144 

18 

81 

3 

498 3 10 

3 

- 

- 

- 

7 

193 

0 

2 

1927 

680 

5,622 

6 

91 

38 

11,051 18 

SJ 

130 

1,678 

314 

ISO 4 4j 

208 

2,236 

0 

6i 

Totals 


rontchai’ge and £476,494 14s. 2Jd. apportioned rentcharge. 
rontcharge and £162,980 8s. 3Jd. apportioned rentcharge. 


The total amount of consideration money and expenses 
collected by the Ministry in connexion with compulsory 
redemptions in 1927, was £70,186, and the number of property 
owners affected by these proceedings was 26,692. 

Altered Apportionment of Tithe Rentcharge.—The number 
of cases completed during the year was 573, of which 441 
were volmitary and 132 compulsory. In the latter cases, 
tithe rentcharges amounting to £5,876 and charged on 28,810 
acres, were re-apportioned among 838 landowners. The total 
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Totai. .. ..j 2,189 1,668 7,462 860 9,990 176,094 15,834 j 191,928 13 j 915 

* Under the provisions of the Tithe Act, 1925, Tithe Itentohcu'ge attached to benefices and ecclesiastioal oorporatiozis became, a 
from March 31, 1927, vested in Queen Anne’s Bounty. 
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of the expenses assessed upon these landowners was £2,226, 
the average cost being Is. 6d. per acre, £2 13s. Id. per land- 
owner, and £16 17s. 3d. per case. 

Merger of Tithe Rentcharge. —^The total number of 
declarations confirmed by the Minister during 1927 was 150, 
and the amount of tithe rentcharge thus extinguished was 
£4,051 11s. 5Jd. 

Com Rents. —^During the past year, redemptions of com 
rents, rentcharges, and money payments payable out of, or 
charged on lands in lieu of tithes, by virtue of any local 
Inclosure Act or other local Act of Parliament, amounting to 
£144 18s. 8|d. were completed, all of which were redeemed by 
cash payments. The total consideration of these redemptions 
was £2,590 6s. 2d. Last year three altered apportionments of 
com rents were completed. 

Other Transactions. —Other transactions effected during the 
year 1927, under the Tithe Act and other Acts affecting tithe 
payments, included 24 redemptions and 20 altered appor» 
tionments of extraordinary rentcharge and 7 cases of redemp¬ 
tion under the London (City) Tithe Act, 1879, of tithe rate 
payable in the City of London. The number of cases of 
apportionment of annuities completed during the year under 
the Tithe Annuities Apportionment Act, 1921, was 26, and 
2 cases under Section 191 of the Law of Property Act, 1925. 

During the year, the tithes in the Parish of St. Helens, 
Bishopsgate, were commuted into tithe rentcharge, and by 
an instrument confirmed on March 30, 1927, the amount 
awarded was apportioned amongst the properties liable. 

The fees and charges paid to the Ministry during the year 
ended December 31, 1927, in connexion with the work under 
the Tithe Acts and other business referred to above were as 
follows :— 


Office fees .. 

Inspection fees . 

Search charges 

Charges for copies of, or extracts from, 
documents and tracings from the 
relative maps. 


£ s. d. 
19,644 17 6 
644 16 0 

280 4 0 


1,301 1 11 


£21,770 18 5 


« ♦ * « ii> ♦ 
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WEEDS OF ARABLE LAND—IV* 

H. C. Long, B.Sc. (Edin.), 

Ministry of AgricvUure and Fisheries. 

(With Drawings by Bebtha Reid.) 

Creeping Buttercup {Ranunculus repens L.) must be classed 
as one of the worst weeds of arable land, particularly on damp, 
heavy soils. It is a hairy perennial. (Fig. 1.) 

In the earliest stage the seedlings have a long, whitish root, 
which quickly branches ; the hypocotyl is smooth, whitish and 
mostly below the surface of the soil; the cotyledons or seed- 
leaves are oval, in. to J in. long by J in. broad, dark green, 
smooth, and have stalks about J in. long. The first leaves are 
radical, lobed and toothed, dark green, smooth, with a long 
stalk which is deeply channelled above and bears a f^w fine 
hairs. The growing seedling quickly begins to throw out fresh 
rootlets, in accordance with the perennial habit of the plant, 
the leaves become more deeply lobed and cut, and develop hairs 
at the margins, above and below, and on the leaf stalk. Growth 
is very rapid and the plants throw out runners. The writer has 
found in cultivated garden soil over 650 seedlings of this weed 
in a square yard. 

In the mature plant the leaves are divided into three 
segments, the segments also being lobed and toothed ; the 
stems are 1 ft. to 2 ft. high and boar yellow fiowers nearly 1 in. 
in diameter ; and the extensive runners root at the nodes, and 
may quickly cover the ground with a network of the weed 
(Fig. 3). The flowers appear between May and August. If 
the weed is not attacked in good time seeds are plentifully 
produced and grow’ freely, the weed soon completely over¬ 
running the land. The roots are much divided, long and stout. 

This pest must be attacked by means of vigorous and frequent 
cultivation in hot weather, and the loosened plants should, 
if possible, be collected and burnt. Fallow crops will be most 
useful, and if the weed be very plentiful, two root crops may 
be taken in succession with the object of reducing it. If they are 
deeply ploughed under many of the plants may be destroyed, 
but they are likely to recover unless buried more than six 
inches. The weed occurs most freely in damp land, and draining 
is found to reduce it. In garden cultivation deep trenching 
will destroy the growing plants, but unless this work be done 
thoroughly it will be better to fork out the weeds and bum 

* See this Journal for April, p. 60, May, p. 147, and June, p. 246, 
for the first, second and third articles. This series embodies material 
from certain leaflets issued by the Ministry. 
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them. Frequent hoeing in hot weather in spring and summer 
will destroy thousands of the young plants. 

Bladder Campion {Silene vulgaris Garche) is one of the 
commonest weeds of cornfields, and grows on many kinds of soil 
(Fig. 2). 

Seeds sown in May yielded seedlings in a fortnight. The 
youngest seedlings have a thread-like root; the hypocotyl 
is thick and fleshy, smooth, white below but slightly tinged 
green above, a little swollen at the base of the cotyledons ; the 
cotyledons are fleshy, spear-head shaped to nearly spathulate, 
smooth, light green, with a short and broad stalk—nearly 
sessile. The total length of the cotyledon is about J in. and the 
breadth J in. to in. The cotyledons are semi-erect to nearly 
horizontal. 

In the slightly older seedling the cotyledons may be f in. 
in length and J in. broad. The first leaves are on the growing 
stem, opposite in pairs, resembling the cotyledons, lanceolate 
to broadly-lanceolate, narrowing to a broad stalk, sparsely 
downy. 

Later the leaves are larger and broader, and may bo smooth, 
sparsely downy, or quite hairy. The seedling now begins to 
branch from below. 

The mature plant is a smooth, shiny perennial, 1 ft. to 2 ft. 
high, with ovate or oblong pointed leaves and drooping white 
flowers I in. in diameter, appearing from June to August. The 
calyx is inflated and bladder-like, sometimes with violet veins, 
and is often picked by children to “ pop ’’ by hitting the 
open end against the hand. The capsule is globose. 

Bed Campion {Lychnis dioica L.) is a softly hairy, 
viscid perennial, 1 ft. to 3 ft. high, with slender, branched 
rootstock. The leaves are ovate, and the flowers, which appear 
in June and July, have reddish-pink lobed petals. 

White Campion, Evening Campion {Lychnis alba Mill.), 
much resembles L. diurna, but the flowers are white, and 
fragrant at night. Flowering occurs between June and 
September. This plant is perhaps most common on light, 
sandy soils (Fig. 4). 

These three species are all common enough in cornfields, 
leys, and clover crops. Their seeds are often found as im¬ 
purities in seed samples. Wherever the plants are mot with 
an endeavour should be made to prevent seeding by hand 
pulling, hoeing, etc. Only pure seed samples should be sown. 

Mouse-Ear (Siickweed {Cerastium vulgatum L.) may some¬ 
times be very troublesome in arable land, while a closely allied 
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species, C. arvmse L., may also occur in quantity on light, 
sandy soils. 

Seedlings of C, wlgatum were raised from seed in 16 days. 
The seedling in the youngest stage is very small, with thread¬ 
like root; hypocotyl smooth, colourless below to light green 
above; the cotyledons are ovate-lanceolate to lanceolate, 
vivid light green, arranged nearly horizontally, narrowing to a 
short broad petiole, the base of the petioles being slightly 
bulged. The total length of the cotyledon, including petiole, 
is about J in. and the breadth in. 

In the rather larger seedling the stem is light green and 
smooth ; the leaves are stalked, cauline and placed opposite 
in pairs, closely resembling the cotyledons, but larger and 
hairy. The seedling soon begins to branch from the base. The 
stem is tinged reddish. 

The plant (Fig. 6) is usually perennial, slender, straggling, 
procumbent, and downy, with small oblong-lanceolate leaves 
placed opposite in pairs on the stem ; its clusters of small 
white flowers are arranged on short stalks and appear from 
April to August. The seeds may occur in poor samples of clover 
and grass seed, and unless care be exercised may thus find 
their way to arable land. 

C, arvense is perennial; it has a hairy stem, linear-lanceolate 
leaves somewhat crowded at the base ’ of the shoots, and 
clusters (cymes) of many small white flowers. 

These two species are frequently kept down by the earlier- 
sown cereals, which soon over-top the low-growing weeds. 
They are harmful, however, owing to their habit of growing 
closely around the base of the stems of com and root crops. 
Thorough cultivation, and deep ploughing with the use of the 
skim coulter, keep them in check. 

duckweed (Stellaria media L.) is a weed which is 
ubiquitous on moist arable soils, especially in gardens and on 
rich, well-tilled land. 

From seed sown on May 8 the three stages of seedling 
illustrated (Fig. 6) were available by June 12. At the outset the 
root is long and slender; the hypocotyl slender, smooth, 
crimson from below upwards ; and the cotyledons lanceolate, 
shortly stalked, smooth, light green, tinged crimson at the 
base, yq in. total length by in. broad. 

The cotyledons grow with the seedling, eventually attaining 
about f in. in length, about one-half of this being the length of 
the stalk, at the base of which appear a few hairs. The first 
leaves are opposite in pairs on the stem, are ovate-lanceolate 
and shortly stalked. 




1928.] 


Weeds of Akablb Land. 


359 


At a later stage the seedling commences to branch from the 
base ; the leaves themselves are smooth, but the petioles and 
stems bear hairs, a lino of hairs running up the stem and 
crossing over to the other side after passing a node. Branching 
takes place at the leaf-axils. The stems are tinged with red. 

The mature plant is low, prostrate, much branched, and 
easily distinguished by the line of hair on the stem already 
noted. “ Water poured on the plant runs down these, and 
Stahl explains them as adaptations similar to drip-tips (cf. 
Ficus) for drying the plant after rain ; Lindrnan thinks they 
convey the water to the loaf-axils, where it is absorbed by the 
plant.”* The leaves are ovate, the lower ones being stalked 
and the upper sessile. Large numbers of small white flowers in 
lax clusters are produced from early spring to late autumn, 
and the plant exhausts itself in seed production. 

Chickweed is a lowly weed which hugs the soil closely, 
wrapping the ground in a mantle of green. It grows and matures 
so rapidly, and sheds such an abundant supply of seeds, that 
a close watch must be kept upon it. 

To keep down chickweed a continual use of the hoe in hot 
dry weather is necessary. In damp weather, especially in garden 
cultivation, the hoed-out weeds may with advantage be raked 
off and placed on the compost heap or smother fire, or be 
deeply buried in the rubbish trench for the growth of marrows. 
On the farm, surface cultivation to encourage the germination 
of the seeds, followed by harrowing in hot weather, will destroy 
large numbers of the seedlings. Deep ploughing, with the use 
of the skim coulter, will also destroy this weed. In root crops, 
where the weed presses closely around the base of the plants, 
especially on the tops of potato-drills, the hand and horse hoe 
must be used freely and frequently. 

Silver-Weed or Groose Grass {Potentilla anserina L.) is a 
perennial weed of prostrate habit, very common by roadsides ; 
it is occasionally a serious pest on arable land, growing well on 
almost all soils, especially when these are damp. 

The seedlings (Fig. 7) are small, with a thread-like fibrous 
root, dirty white in colour; the hypocotyl is rather stouter 
than the root, smooth and tinged reddish above ; the cotyle¬ 
dons are oval, smooth, dark green, with a short flattish petiole 
tinged with red, the blade being 3 —in. to J in. long and in. to 
in. broad, the length inclusive of petiole being about Jin. 
As the seedling grows and leaves appear, the cotyledons 
bec ome brown or ye llow and may fall. The first leaves are 

* J. C. Willis, Flowering Plante and Feme, 
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simple, petiolate, and radical, the petiole being tinged with 
red, channelled above, and smooth. The leaf blade is dark 
grt 3 en above, lighter below, smooth, roundish to semi-circular, 
but deeply cut or toothed. Subsequent leaves may be trifid to 
pinnate. 

The root is now much divided, long (4 in. to 6 in.), and 
fibrous. The leaves are radical, the component leaflets being 
oblong or oval, deeply toothed, dark green with a few short 
whitish hairs above, but very light green to silvery below, 
owing to the presence of a white silky down.* The leaf-stalk is 
slightly channelled above, and tinged with red on the lower 
portion. 

The mature plant (Fig. 7 and 8) is glossy, its silky, silvery- 
white pinnate leaves, bright yellow flowers, and long runners 
making it a conspicuous object in the summer months. 

Silver-weed is not easily eradicated, as the runnere are 
readily broken, and, as they root at the nodes, small pieces 
form new plants. Where the weed is a pest it should be given 
no rest during which it can re-establish itself. Extra deep 
ploughing, with the use of a skim coulter, will kill much of it, 
and in ordinary tillage operations much may be gathered and 
burnt after harro^ving. Two fallow crops, such as potatoes and 
mangolds, may also be taken in succession, so as to afford an 
opportunity for continual cultivating and hoeing. 

It has been recorded! by Mr. W. K. E. de Winton Pembroke 
that wood-pigeons are at certain times partial to the “ sweet 
and succulent root of the Silver-weed,’' while pheasants also 
eat it. Some pigeons, indeed, “ seemed to prefer an 
exclusive diet of this root.” 

Com Chamomile (Anthemis arvensis L.) is an annual common 
on arable land, especially in cornfields on the lighter classes of 
soils. 

The root of the early seedling is fibrous, and whitish ; the 
hypocotyl whitish or slightly pinkish ; the cotyledons broadly 
oval, about ^ in. long by ^ in. broad, light green above and 
beneath, rather joined together at the base, somewhat curved 
to enclose the central bud. By the time the first leaves appear 
the cotyledons may attain ™ in. in length and ^ in. in breadth; 
the first leaves are deeply cut and lobed, the terminal lobe being 
the largest. The petiole is broad, and about equal in length 
to the rest of the leaf. 

♦ The var. servicea Hayne, with leaver white silky on both surfaces 
is vetT\7 common in this country. 

t Jour, Bd, Agric,, Feb,, 1908, p. 686. 
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Fig. 2.—Creeping Buttercup {Ramtncidus repens L..), showing a runner rooting and branching at the nodes. 
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Fig. 7. — Silver.Woed {PotcntUla anserina L.). a. Seed, nat, size, and X 7 ; 
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e. Flowering branch, nat. size. 
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At a still later stage the leaves are deeply cut into narrow 
segments which are themselves cut and trothed, the later 
feaves being progressively more finely divided than the earlier 
ones ; they are light green in colour, hairy, with a strong and 
not unpleasant odour when crushed. 

The mature com chamomile (Pig. 9) is 1 ft. to 2 ft. high, 
“ usually erect from a decumbent base,’" and much branched. 
The leaves are much divided into short linear segments, almost 
hairdike; and the flo#er heads are on long stalks, the outer 
florets being white, and the central or disk florets yellow. 
Flowering takes place between June and August. 

Stinking kbyweed or Stinking CSiamomile (Anthemis cotula L.) 
is an annual which is often troublesome on arable land, 
particularly in cornfields on the heavier soil . 

Prom seeds sown in the first half of May, seedlings were well 
up in just over a fortnight. At this stage the root is branched 
and fibrous ; the hypocotyl short, thickening above, greenish 
white; the cotyledons oval to nearly round, but narrowing 
below, fleshy and brittle, smooth, dark green, joined together 
at the base, about J in. long by ^1 in. broad. 

The first leaves are light green, slightly hairy, cut and lobed, 
the terminal lobe being the longer, as in A. arvenaia. 

In the rather more advanced seedling the cotyledon may 
have attained to*| in. long by i in. broad. The leaves are deeply 
lobed and cut, fleshy, hairy, light green. 

The mature plant (Fig. 10) may be 1 ft. to 2 ft. in height, 
with a stout branched stem ; the leaves are cut into hair-like 
segments and dotted with glands ; and the plant has a strong 
foetid odour. The white ray florets are usually barren. The 
flower heads resemble those of A, arvenaia. It is an acrid weed, 
the crushed foliage often blistering the hands of those who 
gather it. Flowering takes place between June and September. 

Wild Chamomile (Matricaria chamomilla L.) is also a common 
weed of cornfields on a variety of soils (Fig. 11). 

The early stage seedling is minute, the root threadlike, the 
hypocotyl very slender, whitish and smooth. The cotyledons 
are nearly oval, but narrowing towards the base, about ^1 in. 
in length, smooth, fleshy, light green. 

With the growth of the seedling the cotyledons may attain 
i in. in length. The first leaves are radical, narrow-linear, 
entire, fledry, smooth, light green, rather broader towards the 
apex, where some are slightly indented. 

As the seedling increases in size the leaves become deeply 
lobed and cut, the lobes being narrow-linear, and the one at 
the apex the largest, as in the case of Anthemia spp. 
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The aaatnre plant is much branched, and in general 
appearance leaemblee Ai. oreenais and if. inodora, but iaamoo^ 
llie leaves aie Mpinnate, and divided into narrow hah-lflES 
segments; the flower heads, in corymbose clusters, are mdy 
|in.to fin. in diameter, with w outer row of white florets and 
a central yellow disk. Flowering takes {flaoe from June to 
August. 

SooiflM Mayweed (Matricaria inodora L.), idso called com 
feverfew and horse daisy, is a common annual or biminial weed 
of arable land and waste ground on all soils (Fig. 12). 

Seedlings appeared in a fortnight from seed sown in May. 
The root is short, simple, tapering; the h3rpoootyl slender, 
whitish, smooth; the cotyledons oval, tapering below, fleshy, 
light green, in. to f in. long and in. to ^ in. broad. 

At a later stage the cotyledons may attain - in. to f in. in 
length. The first leaves are radical, very small, smooth, light 
green, showi33g little ngn of lobes. At a later stage the 
leaves are still smooth, fleshy, light green, stalked and deeply 
lobed, the lower lobes being the finest uid the upper the largest. 

In the mature plant the stem is branched and angnhur; the 
leaves are much out and hair-like ; and the flower heads are 
solitary, and larger than in Af. chanumiOa, being nearly 2 in. in 
diameter. The whole plant is odourless, or nearly so. Flowering 
lasts from June to October. 

These four weeds may all prove troublesome if allowed to 
seed, and, as all are annual oc biennial, the chief method of 
reducing them consists in preventing seeding. This may be 
done by hoeing and surface cultivation in spring, by p ulling up 
the growing plants as long as practicable in standing com, 
and by the growth and thorough cultivation of root crops—two 
in succession, if necessary. 

Tanay (Tanacetum wlgare L.) is a perennial which may he 
troublesome on various soils. 

In the early stage seedling, the root is long and thTnufililm — 
f in. to 2 in. long. The hypoootyl is slender, smooth, light green; 
the cotyledons minute at first but enlarging to f in. to | in. 
long, nearly oval, sessile, smooth, light green. 

The first leaves are apparently radical, light green, minutely 
hairy, nearly oatire, but slightly lobed and irregular, Hfii.llr«d 
At a later stage the leaves are seen to be cauline, alternate, 
very light gnea, apparently smooth, but clearly showing with 
the aid of a smidl pocket lens numerous fine Haiin, d^ply lobed, 
each lobe being itself lobed and cut. The oroahod s eedifng 
emits a stpmg ^rby aamll. 
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floiineniig stage the taiuy is a stnmg-soeiited, shrubby 
^bsat 2 ft. to 3 ft. hic^ (!E!g. 18). The leaves axe alternate on tbs 
stem and much divided, the segmmitB being toothed; the lower 
leaves ace stalked, but the upper clasp tbs stem. The flower 
heads aie small, in. in diameter, dull yellow in colour, and 
airanged in txnymbose clusters. They have been described as 
button-like, and appear in August and September. 

In arable land this weed may usually be kept within bounds 
by thorou^ and “ clean ” cultivation. 

****** 

THE COUNCIL OF AGRICULTURE FOR 

ENGLAND 

Thk twenty-seventh meeting of the Council of Agriculture 
for England was held at the Middlesex Guildhidl, Westminster, 
on June 14. Mr. B. G. Patterson (Staffs) was elected to be 
chairman for 1928. A vote of thanks to the retuing chairman, 
Mr. W. B. Smith, for his services during the past year was 
unanimously passed, and Mr. Smith was elected a member of 
the Standing Committee. 

Mtoduting Rndl IfiOc.— Mr. Dmton Woodhead, Vice- 
Chairman of the Standing Committee of tiie Council, moved 
the adoption of the Standing Committee’s Beport on the 
Marketing of Fresh Milk. He emphasized the fact that it was 
necessary for the farmers to o^anize to deal with tiie surplus 
milk problem. The producer and (xmsumer should be brought 
more closely together so that the producer would get fair 
payment for his goods and the consumer would not be called 
upon to pay an unreasonable price. The Industrial Co-operative 
Sroieries had, in the matter of milk, in some parts of the country 
been of as much if not more help to the producer than any 
other group of distributors. Milk had much improved in 
quality s^ud there was {denty of room for an improvement in 
the consumptkm of it. 

Mr. Ckades Scbtrta (Cumberland) said that the Council 
should be grateful to tbs Committee for this report, though 
he thou^t that it represented the matter as being more easy 
to deal with than it realfy was. It was not easy to coganize 
co-operative insrituriona. l&mey would be required mrd he 
did not quite know bow the new Agricultural Ct^ts Bill was 
goii^ to woric. He afao thougldi t^ the repmrt should have 
dedt xncue ckwei^ with tike queai^ cd |pndes of milk. The 
liHiidstiy of Ise of fitw fiihMfi ctw^ted to th^ 

<A oert^M miHt was h dipeowsgicnent, and the 

eluding In tim ^ mfulgjhNis was» in his 
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view, weak. Milk wae certainly improving in quality, but there 
was still possibility of improvement and graded milk was still 
a virtual necessity. As to grading, “ Grade A ” was not the 
first but the third grade : this was wrong. “ Grade A” could 
as a matter of fact be produced with little trouble from a herd 
of cows that had failed to pass the tuberculin test. He thought 
there should' bo only two grades of milk, t.c., milk, and 
“ Grade A ” milk. 

The report was received and adopted by the Coimoil. A copy 
of the report follows this article. 

Ibrketing of Potatoes. — Mr. Woodhead moved the adoption 
of a report on this subject, which suggested (1) the better 
storing and grading of ware potatoes and their sale according 
to grades and standards recognized throughout the country, 
(2) the organization of the export trade in seed potatoes, 
including prohibition of export of any consignment whibh had 
not been inspected and certified by the Ministry, and (3) that 
the surplus of “ ware ” potatoes in seasons of plenty should 
be dealt with by export, by drying and preserving as food for 
men and animals, and for manufacture into what are known 
as “ potato crisps.” 

Mr. Walter Smith said that the Council could hardly expect 
the Standing Committee, in these Reports, to do more than 
define certain general principles which were sound in themselves 
for application to a particular commodity. The Committee 
could not lay down cut and dried schemes for adoption. As 
regards the export of seed potatoes, it was necessary to safe¬ 
guard the exporter against the type of person who is simply 
out for himself and not for the industry. Mr. Cecil Robinaon 
(Holland Division) said that as a grower and exporter of seed 
potatoes he would like to congratulate the Standing Com¬ 
mittee on the report. He felt sure that it was a step in the 
right direction, and, if growers were careful what they grew, 
tire export trade in seed potatoes would go up by leaps and 
bounds. Mr. J. Hamilton (Lancs) said that he hoped the 
Mlnislary would take immediate action on the linup re¬ 
commended in the report. Mr. B. L. Walker (West Riding) 
said that, whilst appreciating the report, he did not thinlr it 
went far enotgh. There was the question of growing certain 
common kinds of potatoes and passing them on to the consumer 
as some oUier variety. Tins did harm to the potato trade. 
■Hie oornmem varieties should be reduced as much as possible, 
and only the best kinds grown. The National Farmers’ Union 
might help in this matter. 
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Lord Stradbroke^ Parliainentary Secretary to the Ministry^ 
said that the Ministry was very much alive to the importance 
of the potato industry and would do all it could to protect 
it and to see that the export trade was encouraged in every 
way. 

The Report was received and adopted by the Council. 

Wheat Marketing. — Mr. Woodhead moved the adoption of 
the Standing Committee’s interim report on Wheat Marketing, 
which stated that after exhaustive inquiry into the question 
of a Wheat Imports Board, the Committee considered that 
such advantages might accrue to the farmer, if the Board 
carried out what is claimed for it, that the suggestion was 
worthy of serious consideration by the Government. In 
recommending the Report, Mr. Woodhead said that the 
quantity of wheat imported was so large compared with the 
quantity of home-grown, and the margin between the prices 
of flour for bread making and the price of wheat was so small, 
that the question became surrounded with difficulty. Under 
present conditions, farmers were compelled to throw a large 
quantity of wheat on the market soon after it had been 
harvested. In consequence the price went down and by the 
time it rose to its highest, farmers had little left to sell. The 
suggestion was that an Imports Board for buying all overseas 
wheat and flour would stabilize the price. At the recent con¬ 
ference of the International Wheat Pool at Regina, the 
president of the Alberta Pool had declared that the future 
lay in overthrowing competition and substituting co-operation. 
How was co-operation possible unless a pool was formed on 
this side ? The Minister of Agriculture might now think it 
well to appoint a larger and more influential body to consider 
the whole question. The position of the arable farmer to-day 
was very bad, and if the establishment of a Wheat Imports 
Board was going to help, it should be set up. Mr, W. B. 
Taylor (Norfolk) considered the Report to be a very practical 
one. It displayed a degree of courage which in his view had 
not hitherto been apparent in reports on the vital questions 
of prices associated with the industry. 

Mr. Christopher Tumor disagreed with the view that the 
Board suggested was desirable; it could not escape being a 
Government Board, and could not possibly be satisfactory 
from the farmers’ point of view; He thought a Com Growers’ 
Association was required. The British Empire was growing 
more and more wheat and was becoming more and more in 
a position to control prices. Organizations of farmers existed 
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ia tiw DomiidonB and Rhoald exist here, and staMMaaMam cd 
prioee could be better effected in this way than by Gorenunent 
inteilerenoe. Mr. Cfeorge Bea (Noridnuaberlaiul) said he 
did not consider the Ba^;ested Boe^ israotioal. l^iem was the 
diffiouliy of storage of impcnrts and cost of storage. The 
€k>Teniment mi^t again consider ibe qoestkm of puti&ig a 
duty on impcnrted flour; it would keep no essmtial foodstnfb 
out of the country nor would it raise the price of bread to Ibe 
consumer; it would give the British farmer the use ai nune 
offals from imported wheats ; ruid would assist in increasit^ 
the proportion of British wheat in the xcanufacture of bread. 
Mr. John Beard thought that the creation of so many boards 
would lead to contention amongst them and that in time they 
wohld be superseded. If ibe Government decided that wheat 
was required to be grown, wheat growers would have to be 
paid for it if ordinary production proved uneconomio. 'Major 
8. V. Hotchhin (Lin^y) said that it was certainly very bad 
for all concerned to have violent fluctuations in price. The 
farmer was usually entirely at the mercy of foreign producers, 
not only of com Wt of bacon, meat, etc., and the public wm 
in a similar position. It was, therefore, in the public’s interest 
to work with the fanner and help him to get stabilized prices. 
The Board, however, should not, he thought, necessarily buy 
commodities; it should be in a position to negotiate on friendly 
terms with producers in the Colonies and other countries as 
regards the amount of any commodity allowed to come into 
this country at any one time. No hardship would be done 
either to the overseas supplier or to the consumer, {(Ud prices 
would be stabiUzed. Mr. Charge DdUas pointed out that the 
Standing Committee was not asking the Council to pledge 
itself definitely to the establishment of a Wheat Imports 
Board. The report that the Government should ccmsider the 
siiggestion was unanimous from the Standing Committee. 
It was important that no avenue should be closed which 
mig^t assist the industry and benefit the country. He 
reoommmded a Gk>vemment Committee to explore the whole 
situation. Tbe Prime Minister of Australia at tlm Imperial 
Economic Conference had su^ested that an organization for 
bulk buying of wheat should be set up to stalnlize the price 
of wheat in this country and in the Dominions. It been 
objected that the Bosuri would be a Government Department, 
Those who had examined the question longest iMd not 
visualize it as a Government Department. It wcmld rather 
oonespond to Gie Brithdt Broadmusting Cmptnatkn. It would 
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be composed of experts representing the iHx>duoers and traders, 
who would be responsible under the Minister or Parliamentary 
Secretary to make an annual report, but would be free to carry 
out the details of their own business policy. The tax on flour 
proposed by Mr. Bae was impossible. On the point of storage, 
it was for the Board to say whether they desired to store or not. 
There was no suggestion at present that the Board would buy 
large quantities ahead of requirements, though they might 
contract to buy. The Com Production Act had been of no 
assistance to agriculture and was immediately abolished when 
it came into operation. It would be a great thing for the 
country if the price of bread could be stabilized and this might 
be done through the suggestion now put forward. Mr, H, W. 
Thomas (Hants) welcomed the report. It went in the direction 
of his own suggestion to the Council about two and a-half 
years ago, as to which he had spoken in the Council several 
times since. Eighteen months ago wheat was worth 60s. a 
quarter. Last autumn it sold for 40s. to 42s. It had risen two 
months ago, but there was now a set-back, largely owing, he 
was told, to operations abroad. There were large tracts of 
land in the southern counties capable of keeping sheep and 
growing com. They were not suitable for sugar beet or pasture. 
In his view, there was nothing that would maintain the cultiva¬ 
tion of that land so surely as a fair and suitable price for 
wheat. 

Sir Merrik Burrdl (West Sussex) said that the report 
would have been stronger had it not been for the doubt 
as to whether the Board might not eventually stabilize 
the price of wheat at a lower figure than it was to-day. 
The buyers of the Board could not work in the open market, 
so that the Board would have to buy on the basis of an 
agreed price with the big wheat pools, who would, if the 
scheme were to be practicable, have to agree to work with the 
Board. The result of such co-operation would probably bo 
that the price would go up in the first instance. If it did, then 
more land all over the world would be put under wheat, and 
the extra supply might bring the price down lower than ever. 
It might be possible to create machinery to restrict undue 
increase of wheat growing over the world. At the same time, 
the suggestion was one which should not be thrown away, and 
ou^t to be examined by the Government. From the farmers’ 
point of view the Board would be of no use unless it kept the 
price of wheat up, and tiiere was the question whether the 
Board would act for tibe farmer, or with the object of supplying 
the people with a loaf at the lowest possible price. 
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Mr. Wtdler Smith said he thought it ofilyiakto say that iiie 
expert eridenoe be{(»e the Committee was that the action of' 
the proposed Board would almost inevitably ruse prices, and 
their fears were, therefore, in the opposite dixectimi to tiiose 
of Sir Blerrik Bunell. The Com Production Act methods had 
bemi motioned and comments made in the sense that the tdxdi- 
tion of it was the fault of the Gfovemment. The abolithm had a 
particular bearing on the matter of organizations of farmers, 
when it was remembered that it was with the consent of the 
fanners’ organization in this country. Their attitude was one 
of complete surrender. Mr. Christopher Tumor had suggested 
an organization of growers. One very excellent witness before 
the Committee had expressed the gravest doubts as to whether 
it was possible ever to get the producers of this coimtry to 
organize. That was the difficulty of tho situation. Organiza¬ 
tion provided the opportunity for the producer to secure 
power and authority over his product. A scheme was, 
therefore, wanted which forced organization. One essential 
condition to successful agriculture was to continue the policy 
of the plough, and you could not dissociate from that policy 
the growing of wheat. Two alternative means presented them- 
selve. First, that which Mr. Rea had touched on, viz.. Pro¬ 
tection, which was impracticable. Second, there was Organiza¬ 
tion. Voluntary organization was impracticable, and the 
State must come in and do something to secure stability and 
the confidence that followed stability. 

Lord Stradbroke, on behalf of the Minwtry, said that he was 
very glad to be present at this discussion. The whole question 
had been carefully gone into by the Royal Commission on Food 
Prices in 1925, and also at a recent Imperial Conference. The 
Government had then decided against the institution of an 
Imports Board, and were still of that opinion. As was well- 
known, the Ministry was assisting the marketing of agricultural 
commodities, including wheat, in other directions. He hoped 
that tire Credits Bill would assist farmers who had to sell com 
immediately after huvest to realize money. It was certainly 
tme that if big purohasers on behalf of the British Govern¬ 
ment went on the market, they could not help but run up 
prices. 

Mr. Denton Woodhead expressed regret that the Govemmwt 
did not see its way to adopt the proposal. The Chairman 
jplHled out that the Council, if it adopted this Report, wtmld 
aoh be emnmitting itself to a definite approval ai an Importe 
9oani, though, notwithstanding what the Parliamentaiy 
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Siaotetaty had aaid, it would still hope tiiat the Govemment 
would consider it. The Report was th«i put to the Meetiiig, 
and received and lulopted. 

R^pnt on Poifc and Baoon Trades. — Mr. Denton Woodhead 
moved the adoption of a Report from the Standing Committee 
recommending the Ministry’s Report (No. 17, Economic 
Berks) on the Pork and Bacon Trades in England and Wales 
to the mmnbers of the Council. Mr. McCracken (Cheshire) 
spoke on the subject and the Report was put to the Meeting 
and adopted. 

Agiiciittaral Credits Bill. — Mr. Woodhead also moved the 
adoption of the Report from the Standing Committee ex¬ 
plaining the provisions of the Agricultural Credits Bill now 
before Parliament. Mr. Charles Boberts, Major Hotchkin and 
Lord Stradbroke spoke to the Report, which was put to the 
Council and adopted. 

Registration of Bulls.— Sir Mtrrik Burrell, Bart. (West 
Sussex) on behalf of the Standing Committee, moved :— 

** That the Council reaffirms the Resolution in favour of the 
elimination of Scrub Bulls which was passed at the Nineteenth 
Meeting of the Council on December 10, 1925, as follows :— 

‘ That the Ministry of Agriculture be urged to proceed 
with a draft Bill for the Compulsory Registration of Bulls 
on the lines of the scheme which has been placed by the 
Ministiy before the Agricultural Advisory Committ^ for 
England and Wales. The Council understands that a some¬ 
what similar scheme has been in operation in Northern 
Ireland under the Livestock Breeding Act (Northern Ireland), 
1922, since January 1, 1924, and that it is successfully 
achieving its purpose. The Council recommends that a suitable 
time (at least two years) should be allowed to elapse between 
the passing of the Act and the date of its enforcement, wide¬ 
spread notice of the effect of the Act being given in the 
meantime.’ 

“ The Coxmcil imderstands that a draft Bill was prepared, but 
that it was thought advisable not to proceed with it at that time. 
The Council considers, however, that the time is now ripe for the 
advance that was then suggested, and it requests the Ministry, 
in view of the real importance of the subject, to give early 
consideration to the question.” 

In the course of his speech. Sir Merrik said that he had 
been content to wait and see how the Irish scheme went, and 
to profit by their experience. The scheme had been successful 
in Ireland, and the Standing Committee, agreeing with him, 
had asked him to bring this motion forward to-day. He 
suggested that the Minister might now produce a draft Bill and 
submit it to his Advisory Committee, with two or three 
representatives of the National Farmers’ Union in conference 
with that Committee. Major Hotchkin seconded the motion, 
which was also epchen to by Mr. J. HamUton (Lancs), and 
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Lord BtradSbvokOt' t^gmaao^ iniii tbs snc^eBtfam, oo^lkied wiiftt 
the Miniiti3r*s pnqioeals voold be, viz :— 

(1) Sver]r bun whetiier pedigree or noe-pedigree iroidd btnv 
to be IkMund oa nadi^ the preeaedied age, ttbotttteamootba. 

(2) A lioeaaed bull would notheve to be examined a aeoood tame. 
(8) Bulk wouM be examined by the Minister’s live stodc omaets, 

and uniformity of inspeotion and selection could thorafcne be 
secured. 

(4) Appeals to Tefereee from panels nominated by suitable bodies, 
su(^ as County Agricultural CommitteeB, would be allowed. 

(6) The charge for lioenoe would pobably be about five shillings, 
as is the cose in Ireland. 

(6) Any Aot erf Parliament dealing with this matter would probably 
not operate until two years after it was passed, and would then 
only affect yoimg bulls reaching the prescribed age limit. 

He said that the Minister would have a draft BiU prepared 
which he would introduce, provided its provisions ouried out 
the wish oi the agricultural communify. 

The resolution was put to the Meeting and carHed 
unanimously. 

loirodiictiioa ol Foot-ffad-MOufli lXaeaae.—Sir Merrik 
Burrell (on behalf of the Standing Committee) moved the 
fdlowing resolution:— 

" lhat this Council, in view of the grave danger of outbreaks 
of Foot-and-Mouth disease being caui^ by the importation of 
meat from foreign countries where that disease is endemic, urges 
the Minister of Agriculture to take aQ ptossible steps to ascertain 
how long the virus may remain active in any portion of the carcass, 
with the view to taking whatever st^ may be foimd to be the 
best to limit, or, if possible, eliminate, the rii^ of the disease being 
introduced through this source.” 

Sir Merrik outiined the position in regard to certain soi^tific 
inquiries, and stated the length of time in which the virus 
of Foot-and-Mouth disease had been found to remain active 
in experimental oases. He thought it was important that these 
inquiries should be continued with a view to finding the limit 
of time in which the virus could live tmder the conditions of 
the imported meat trade. If it should be proved that tire virus 
did not die out in all parts of frozen and chilled carcasses 
witiiin a fairly reasonable length of time, he would suggest 
in all seriousness that all the chilled and frozen meat that 
comes into this ooimtry should be quarantined until such time 
as the virus is dead. A carcass should not be treated more 
leniently than a live animal if it were a oanier of disease. 
Mr. Oibbons (Gloucesterehire) in seconding the resolution, ashed 
whethmr there had been on outbretde of Foot-and-Mouth 
disease during the war. He suggested tiiat the examination of 
the {noblem m%ht be narrowed down if we considered the 
inoideDoe of disease in connexion with the spedal 
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eonditioDa of the war period. Lord Btradbrohe said that tiie 
reeohitiioa went tight to the heart of the question of proteeting 
this country from the introduction of disease in meat or animal 
products. The Ministry had started an inquiry to estimate the 
risk of infection in imported meat and that inquiry at Pirbright 
Expraimentid Station had to be interrupted. Pirbright had 
now been refitted and the work was in progress once more. He 
hoped that the experiments would show which were the 
dangerous parts of the carcass, and also that a method might 
be evolved of treating the carcasses so as to render them 
innocuous. The reports from the Ministry’s Veterinary 
Inspectors stationed in Argentina showed that the Government 
tiiere was doing all it could to prevent the exportation of 
diseased carcasses and were administering their laws with 
great firmness and showing no favour. 

The motion was then put to the Meeting and carried. 

Fann Bating RdieL — Mr. W. B. Taylor (Hotfolk) moved 
the following resolution :— 

“That this Council welcomes the Government’s Budget pro¬ 
posals for farm rating relief, but regrets that they will not be 
operative until Octobw, 1929, In the present circumstances of the 
Industry, the Council urges the Government to expedite this 
reform so that it may come into force, if possible, in October of 
this year.” 

This resolution was duly seconded and put to the Meeting 
and carried. The proceedings then terminated. 

REPORT FROM THE STANDING COMMITTEE ON 
THE QUESTION OF THE MARKETING OF FRESH 

MILK 

(1) At its meeting in January last, we reported to the Council upon 
the question of improving the marketing of the chief agricultural 
products. In furtherance of the wish of the Council that we should 
continue our inquiries and make specific reports on individual com¬ 
modities, we have given close attention to the whole position, having 
held 15 meetings since January, and at them conferred with a number of 
men of experience in agricultural production and marketing, some 
18 in aU. 

(2) We have selected fresh milk to be the subject of our first report, as 
it appears to be the product in which early action of the right kind is 
likely to be most profitable for farmers. Certain opportunities for 
improvement present themselves at the present time wluch, if allowed 
to dide, may not recur. We, therefore, feel it to be our duty to point out 
certain essential facts, and to suggest certain courses of immediate 
action* 

} (3) To state briefly the pres«it position : the country is practically 
8^*8applying in fresh milk. The farmer has a virtual monopoly of the 
market. Fresh mi^ is an indispensable food and has no strong ^m* 
petitor* In such a case, it wovdd seem that the fanner could, if he 
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tb 0 fxreMi09 on tho xnaeket of mOk whi<^ is sui^us to noranal 
msKito. Jxk oth«r words* he jnxffm from a curious kind of over^pro* 
duetion of hie own commo^ty which need' not occur if the mdustxy is 
Oxgenieed* At present* the public demand for milk in sutiomiier is, on the 
whole* greater tl^ it is in the winter* and this coincides wito the 
natural stosonal increase in production. Nevertheless* there is much 
more milk on the market in spring and summer than the market will 
take as liquid milk. Distiibutora, however* usually buy it, but at a 
considerably low^ price. In these seasons of surplus they do not reduce 
the price of all milk to the public end so give this extra milk a chance of 
ordincuy consumption. That would be the course normally dictated by 
the laws of supply and demand. No doubt they argue that their heavy 
overhead expenses make it iinpossible for milk to be dealt in on a 
smaller distributors* margin than is given by the regular price. So they 
take the surplus from the farmer more or less as a favour and use it for 
various purposes* including manufacture into cheese mid butter, ^e 
famer does not know what is the amount of the milk paid for at surplus 
prices for the whole or any of the chief districts. * He only knows what 
his own amounts are. His contract is for so much milk at full price and 
the rest at surplus price. 

(4) Without further elaboration, this statement reveals the esse&tial 

weateess of the faimer’s position. Instead of strength, them is weakness* 
and it must continue and in time grow into fixity acrion is 

promptly taken. 

(5) The ^tion we suggest is that production should be organized more 
on the basis of fanners controlling their own commodity up to the time 
of handing it on to the wholesaler for distribution to the public. That 
is to say, we suggMt that producers should, wherever possible, deal with 
the whole of their milk at depots owned by themselves, cooling it, 
treating it in any way desirable for its proper preservation themselves, 
and controlling the quality themselves, calling their own members to 
book for inferior consignments or pa 3 dng extra for high quality milk. 
This could be done in some parts of the country now with only a small 
adjustment of existing organization. In Scotland, in the Glasgow 
area* a scheme like it is already in operation. By it, producers would 
be put in a proper position of controlling their commodity, would be 
able to provide means for dealing with surpluses, and would certainly 
know what these were, so that the bogey which at present really 
frightens the producers* market would disappear. They would then be 
in a position to b^ain with power and knowledge with the different 
distributing oiganizations as to contracts for supplies. There would 
no doubt bo ooS^erences with representatives of distributors* organiza> 
tions, both centrally and in the six large consuming areas of Tyneside, 
Lancashire, Yorks (West Riding), Birmingham and the Midlands, 
South Wales* and London, and scales of prices would be fixed as at 
present* 

(fi) The establishment of a central authority for fixing prices of 
throughout tl^ year has bem suggested and we gave it serious con- 
sidezation in view of the existing inequality in bargcuning power through 
lack of ptoper oiganizarion amongst producers. We think it would 
ihevitab^ lead to difficulties and to a demand for legal effect to be given 
to aw^ards which aronld create a position that would be contmry to the 
spirit of business in this country. We do not, therefore, recommend it. 
It is, in our view, much better for the present that each district riiould 
have its price fixed for it by organ&ed producers and distributors 
meeting in cpnieteime, wi^ public opinion on the lookout, as it w at 
present, tlmtunieatoiifl^lepmee are not chaige^ We think it well here 
to state our view that the pobEb has a toal interest in price fixi^ betwton 
prodptoni and dwtributom* not only to se^ that they ate in the end dot 
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barged too muoh for their niilk» but also to see that the produoer gets 
a fStf prioe lor his services which are given under conditions wldch 
include a variety o£ new sanitary and other precautions involving 
expense. In other words, the public require the conditions under which 
mtllf is produced to be up to a certain standard and naturally should be 
intereslM in seeing that the producer is properly paid for his trouble. 

(7) In this way, and provided the system became general, as we think 
it would, the public would, in time, have a guarantee that milk as it 
left the producers' hands was sound and of high quality and that the 
producer was being paid a fair price for his services. No doubt, dis¬ 
tribution could be oiganized in such a way as to ensure that all liquid 
milk was kept from contomination in the short time in which it was 
passing through the distributor's hands, and that the least delay 
possible took place in this operation. The public could then be sure 
that the milk came to them daily in an absolutely fresh condition, and 
this confidence, which it should be the aim of all concerned to establish, 
would be certain to have the efiect of increcusdng consumption and so, 
as we think, improving the health of the Nation. 

(8) In connexion with the question of the treatment of milk by 
heat, pasteurization, or other heating process to preserve its keeping 
quality, we look forward to the time when it may be possible to avoid 
this to a great extent. In present conditions, where the milk is so treated, 
it is usually done by distributors* organizations. We do not desire to 
dogmatize on the rightness or wrongness of pasteurization. We think, 
however, that both scientific and technical inquiries should be pressed 
forward upon that subject so that the public could know definitely 
whether pasteurized milk is or is not of as soimd a food value for old 
and young as fresh milk. Personally, we doubt if it is, but have not 
found sufficient evidence to establish the precise facts or to be satisfied 
under what circumstances and for what part of our national milk 
oonsinnption pasteurization is justified. At present, it provides a means 
to give an assuremce of harmlessness of the supply in cases where the 
operation can be properly performed with the best pasteurizing plant 
under scientific control. At the same time, it provides a means whereby 
unsold milk and milk which would otherwise become stale can be sold 
as freslily pasteurized milk. In other words, milk can be passed through 
a pasteurization process more them once, and ultimately be sold as 
ordinary milk without detection. In our view, this should not be done, 
nor should it be necessary to pasteurize or otherwise treat milk 
with heat for the purpose of killing bacteria at all. It should be of ptire 
quality when it leaves the farm, cooled to preserve it, bottled, and sold 
with all its excellent natural properties unimpaired to the consumer as 
early as possible. Carrying the point one step further outside our 
province, the consumer should, as a matter of common but vital 
education, be made aware of the need for keeping milk in absolutely 
clean receptables in a cool, fresh position at home in which it is unlikely 
to become tainted by flies or through proximity to noxious odours or 
refuse. 

(9) In concluding our remarks on this section of our Keport, we should 
like to acknowled^ the fact that several Medical Officers of Health 
have in recent years testified to the greater ptuity of the milk supply, 
and have drawn attoition to the fact that the number of oases of 
disease attributable to milk has very much decreased. Some also, while 
expressing confidence in the cleanness of milk when it leaves the dis¬ 
tributors, have felt doubts about the conditions under which the house- 
hokler keeps it before consumption. Tribute by Medical Officers of 
Health to cleimly production If, it could be general over the country^ 
as we think it woidd be, weie ^^e producers’ dep6t system which we 
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pdypamtm mmJfy iuiopt«d--~would be of the gmteet vwim in 
etraigtheosiig the pubUo’e confideaoe in the purity o£ iU inilk supply. 

(10) As to the prtmekm of means for the estoblirimmt of depots 
tn various djstriets* or for eadsttng ones to be aequired &om dls< 
tributive oiganiaetioiis, these might be provided to essooiated produeers 
under the Govemmant’s sriiemes lor the provisioin of egiioultuml 
oredit. 

()1) Ibe foregoing contains the main suggestions which we have to 
offer. In this next section we propose to deal more closely with the 
question of price, which we think can be stabilized for the jpoduoar 
and reduced to the consumer to the benefit of aU principal interests 
concerned. The usual systems are annual contracts beu^ to some extent 
on the annual agreed prices of the National Federation of Dairymen 
and the National Faimeia* Union, varying winter and summer; hut 
there are also fiat rate contracts for the year and others for riiort 
periods. The influence of the National Fanners* Union agreements 
varies considerably over the ooimtry ; and this is bound to be so with 
so large a variation of local conditions. The agreements would be likely 
to be more generally followed if made separately for each of the six 
big oonsuming areas, and if the arguments in support of chaiiges in 
price were bai^ on exact and agre^ statistios of rises or declines in 
prices of daiiy farmers’ requirements and labour, or on ascertained 
chaages in other related directions. We do not suggest that prices to 
fanners should necessarily always be the same over ihe same period for 
delivered milk in these districts, but we do wish to advocate a scheme 
which will ensure that a farmer will get the full price for the quality 
of the milk which he produces, having regard to the accessibility of his 
farms from the oonsuming centre. 

(12) There should be no question of a smaller price to a fanner because 
he can for any reason produce milk cheaper than his fellows. That is an 
advantage which he ^ould enjoy in the same way as another farmer 
enjoys the advantagee of proximity to a centre of consumption, and it 
riioifld not be taken from him because farmers are badly organized in 
his particular district. 

(Id) We stated earlier our view that the price of milk to the consumer 
oould be reduced. It may assist, then, the consideration of this and 
other relevant questions if we consider the special position of certain 
groups of produoexs in the oountiy which have organizations of a par- 
tioular ohiuraoter, the details of which are known to us. Take first, the 
Scottish Bfilk Agency, Ltd., operating in South Scotland and familiarly 
known as the Glasgow Milk Pool, l^e Agency is registered under the 
Industrial and Provident Societies Acts and started operations only on 
November 1, 1927. It is a producers* organization and owns no depots 
or factories. Its producer members number about 1,200, besides 14 
oreameries with a membership of over 000. Contracts have been signed 
by each member that all the milk he sells in three years from November 1, 
1927, shall be sold to the Agency. The contract refers to a definite 
number of gallons each month, on which the producer is allowed a 
10 per cent, variation rither way. The prices paid are Is. 3d. per gallon 
for 0 v^ month except Hay, June and July, when lid. is the rate. 
From these prices has to 1 m deducted Id. a gallon from individual 
members* muk and i<L a gallon for creamery luific, to cover the oopt 
of the Agenoy in oarrying unsold milk, for working expenses, and for a 
necessary reserve fund. This deduction applies to all milk sold in liquid 
form. ITiis is merely an expense charge and need not necessarily be the 
same in later years when the scheme is better establiMied and the 
Agenoy is better aUe to adjust its businees. The sch^e 8uiq[»lijes 70 to 
75 par cent, of the milk consumed in Giaegow. 
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(14) Hifire are besides certain differences in price in individual cases 
as foDows:— 

(a) An added Id. gallon lor certain milk delivered to the 
dairyman’s premises before 6.30 a.m. 

(b) A deduction of Id. to l|d. per gallon in oases where the 
purchaser lifts the milk within 30 zi^es of Glasgow. 

(o) Special rates for brine-cooled» pasteurized and accommodation 
milk. 

(d) Special rates for high quality^ such as butter fat content. 

(15) It will be noted that members are paid full price for the whole 
of their cmitract supplies within a 10 per cent, variation. The question of 
surplus does not worry the individual. That is a matter which 
the Agency deals with. The idea behind the formation of the Agency 
was ttot it was necessary for the producers to obtain control of the bulk 
of the supplies m the district. It was realized that before they had done 
so they could not effectively treat with distributing organizations. It 
is of interest to note that the retail price of milk per gallon is 28. in all 
months except May, June and July, when it is Is. 8d., prices which are 
somewhat lower for ordinary milk than those current in many parts 
of England and Wales. There is a certain amount of milk produced 
which is in excess of contract quantities. This is sold to the Agency at a 
manufacturing price fixed by it, which is understood to correspond 
with the price of Scottish cheese per lb. less a deduction for the estimated 
cost of manufeu3ture. Thus, the Agency deals with the question of 
surplus on behalf of its members. 

(16) Those are the general outlines of the scheme. It is early yet to say 
that they are ideal. Certainly, the fanners get for nearly all their milk, 
prices winch are substantially higher than they got before. They control 
the whole of their supplies, and the milk is sold to the public at lower 
prices than are current in many industrial districts. Through such a 
scheme, moreover, all kinds of anomalies are prevented, such as a 
niunber of individual producer-retailers retailing milk at a lower, and, 
to the main body of producers, an uneconomic price, and so, as it were, 
puncturing the market. 

(17) Another instance is that provided by the farmers in a con¬ 
siderable district in Buckinghamshire who have supplied the London 
Industrial Co-operative Society with increasing quantities of milk over 
a period of eight years. It appears to owe its success mainly to local 
organization cmd to the enlightened and sympathetic understanding 
of the managers of the London Society. 35,000 gallons of milk per 
week are now being sent to the London Society’s creamery in the district, 
where it is cleaned and cooled, and sent to London in glass-lined tanks. 
The Society buys the whole of the output of its contracting farmers’ 
milk at full prices, whilst the local organization deals directly with any 
cases of inferior quality or unevenness of supply. In this case, the 
question of suiplus does not arise, eu9 the London Society is able to take 
increasing quantities of milk and the suppliers are limited in number 
to the ne^ of the organization. It is understood that there is a waiting 
list of farmers in the district anxious to join the associated producers. 

(IS) As to the price paid to the farmer ; bringing into the calculation 
that there is no suiplus at a reduced price, the farmer receives l^d, 
to 2d. a gallon more than the price otherwise received by dairy farmers 
in the county for the same quality milk. We were informed that the 
organization work for the scheme in any district wliich could link up 
with a fldmilar distributing oiganization would be covered by a levy 
of about a gallon. As to price to the public, it is understood that the 
members of the Londcm Industrial Co-operative Society pay the same 
price as other consumers^in London {2a, 4d. per gallon from Oc^bcr 
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to Madroh and 2 b* m gaBon horn A]^ to Septend^er), but the {nofitB 
on the milk oome back to them in chvidends. Three pointa of intmst 
arise hi this ocnmexion: first, the Society pa 3 rs the fanners more than 
do other buyers of milk; second, it sells at the same price as other 
sellers; thM, as milk is one of the most profitable articles in oo- 
operative trading, there is a presumption that other sellers could a:fiord 
to retail it at lower prices than they do at present. 

(19) A third instance of successful organization amongst fanners is 
to be fotmd in the supply of milk to the Belfast Industrial (i!o-operative 
Society. There the organization appears to be more the work of the 
IndustrUd Co-operative Society th^ in the last case. It is, anyhow, 
directed on a broad and generous policy that the best interests of the 
farmers are also the best interests of the Society ; the policy is to en¬ 
courage farmers to produce good milk and pay them fairly for it. 
55,000 gallons of milk a week are dealt with under the scheme and the 
Society makes no charge for collection within 15 miles of headquarters. 
All milk is tested and farmers who supply milk with a hutteofat content 
of more than 8*6 per cent, are given a gallon more for each decimal 
point that milk is above that figure, though they must take ^d, a gallon 
less for each decimal point it is below. High quality milk from a dozen 
or so selected farms where Grade A ** requirements are fulfilled is 
called “ baby '* milk and paid for at a rate of dd. per gallon above 
Qiduiary milk. The average price for ordinary milk for the year paid 
to the fanner is 12’24d. per gallon and the average selling price for the 
year is 22d.—^less than lOid., margin for distribution. All milk is filtered, 
pasteurized, and bottled by the Industrial Society. In addition to these 
and other works of organization, the Society helps the associated 
farmers in the provision of feeding stufis at wholesale prices and milk 
cans are supplied at cost price, plus carriage. Surplus milk is bought 
at prevailing manufacturing prices for making into cheese, butter, and 
lactone. 

(20) Generally speaking, the Committee was much impressed by the 
possibilities of successful union between groups of associated producers 
and industrial co-operative societies. The producers could as individuals 
get back a share of the profits of distribution by joining the society as 
members, and, if the society were big enough, it could doubtless arrange 
for associated producers to obtain a considerable proportion of their 
business requirements at wholesale rates. A further advantage is the 
considerable one of having full particulars of the retailing societies’ 
current costs and profits on milk before a conference when it comes to 
the question of price-fixing—an advantage which would usually be 
lacking when the distributors were a combine or amalgamation of 
limited liability companies. 

(21) There are send to be now no less than 440 industrial co-operative 
societies over the country which are engaged in milk distribution and 
that they retail about 4^ million gallons of milk a week to about 
4 million households. A still further advantage of associated fanners 
linking up with these societies is that it opens up a channel for the 
profitable sale of other graded farm produce, e.g., meat, eggs, fruit, and 
market garden produce. 

(22) Ibat sums up the position in favour of organization by fanners. 
Instances have been collected and no doubt others could be found in 
which producers of milk are obtaining better prices and conditions of 
contract where they act together than where they act singly. United, 
and having in their own hands the power of controlling the jnajor 
,|>roportion of the distrioVs milk supply, and taking steps to become 
aoquainted with the quantities want^ distributing fiims for liquid 
oensumption, th^ can secure pmper prices for Uieir commodity and 
be sure that the surplus milk position is not used to their undoing. The 
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issue to which we are oalUng attention is, therefore, in essence, a simple 
one. The National Farmers* Union, which has performedSi useful 
(^rvioe to the industry in arranging annual milk prices with dis¬ 
tributors, is doutless well aware of the very useful purpose that would 
be served by the extended association of milk producers as wo suggest. 

(23) We now go further and suggest that some organissation, preferably 
that of the National Farmers* Union Branches, should take on the work 
of establishing local agencies on the lines of the Glasgow Milk Pool for 
arranging contracts, for dealing with surplus milk by the manufacture 
of cheese, etc., and for dealing with whey and whey products. It 
would be the duty of any such organization to see to it that it stands 
independently with the various distributing organizations, not tjdng 
itself too closely to any organization but retaining complete freedom to 
dispose of its milk to the best advantage. At the same time, wo regard a 
system of definite contracts between indiviual farmers and the Agency 
to send all the milk they sell through the one channel as a matter of the 
first importance. To set such a scheme going it may be necessary for 
farmers to contract for lengthy periods, but, whatever time is agreed 
upon, it is essential that farmers should stick closely to the terms of 
their contracts, no matter what better prices they may be offered for 
their milk by other bodies, and so loyally support their own organization. 

(24) Not till some such position is achieved can it be said that the 
dairy farmer is established in his industry and is making the most 
of his bargaining power 5ll0 as to enable him to obtain a full and fair 
return for services rendered. 

(25) We have not thought it necessary in this report to deal with the 

complication of the varying grades of Broadly speaking, the 

common milk supply of the coimtry should be so good that there is no 
great need for higher standards. Nevertheless, it is part of our concep¬ 
tion of the proper future of the industry that milk should be paid for 
according to quality, t.e., percentage of butter fat, and we, therefore, 
agree that grades will, for this and, under present conditions, for other 
purposes, still be necessary. But we would recommend that they be as 
few as xjossible and that distinction between them be made as simple as 
possible. In paying more, the public should know exactly what it is 
buying and should b^e told it by the simplest of definitions of the article. 
All milk, at least all that for consiunption in centres of population, 
should be retailed in bottles properly capsuled and labelled with the 
designation of the milk, pasteurized or otherwise, etc., and, where 
possible, with the name of tho district in which it was produced. 

(26) In conclusion, we may say that if the changes which we have 
suggested in the organization of the milk industry could be made, wo are 
certain that economies in the production and distxibution of milk 
would follow so that the retail price would be able to be reduced. In 
our view, such reduction, coupled with the increased realization by the 
public of the importance of milk as a complete and cheap food substance, 
would lead to much greater consumption, which, in its turn, through the 
lowering of proportionate overhead charges, might bring a still further 
reduction in price and improved prospects to the industry. 

Jtme 1, 192B. 
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JULY ON THE FARM 

J. B. Bokd, M.So., NJDA. (HoosOs 

AgricvUural Organizer for JOerbjfdure. 

Hotel.—At the. time of writing, growth is nther 
haokwud for the time of the year. The cold, dry weatiier of 
May delayed the germination and seedling giowtii of root 
crops, so that in Midland districts the singling stage was not 
gmerally lees^hed until near the middle of June. The side 
hoeing Mid ningling of beet and mangolds would, thMcfore, 
have seriously clashed with hay-making, but for the fact that, 
at the usual time for beginning to mow seeds crops, growth was 
incomplete and the common intention was to await the result 
of the belated rains that had fallen on June 7 and following days. 
Pastures showed perhaps the most pronounced effects of 
unusual weather conditions, keep having become definitely 
short by the end of May. Owing to lack of indoor fodder tlie 
stock had to be turned out to grass before the desirable length 
of growth had been attained, and this probably aggravated the 
effect of the cold, dry weather. The prevalence of buttercups 
and daisies in pastures this year has been very noticeable. 

Com crops ate generally not unsatisfactory in the Eastern 
Midlands and some fields are very promising. Barley in par¬ 
ticular looks well, although it is expected to be somewhat late 
in reaching the shooting stage. The dry weather, however, 
certainly favoured the cleaning of bare fallows, and steam 
tackle proprietors have had a busy time. Probably many 
farmers will endeavour to take advantage of the success of the 
cleaning operations by devoting a portion of the fallow area 
to the production of autumn or winter keep. July is not too 
late for yellow turnips or even for certain varieties of swedes. 
Apart from the production of forage, there is reason to believe 
that wheat suffers leas from the bulb fiy where some crop has 
been sown on the fallowed land than where the soil has been 
l^t bate throughout the summer. In connexion with fallows, 
attentiim may be drawn to the practice of sowing rye grass 
in at immediately after the com crop preceding the bare- 
fallow year. The rye-grass (Italian) provides valuable feed for 
ewes and lambs in spring before the land is broken up. Such 
keep has been very useful during the past spring; and there is 
no doubt that, wi^ the aid of a little nitrogenous top dresting, 
even more and earlier forage could be so provided. Those who 
have not sown the grass seed may find an oj^rtunity of 
so la August or September. 
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Baniag Sogar Beet— Tl» ode-hoemg and edngling of the 
sugar beet erc^ is usually oanied out in the early part of June ; 
furthor hoeings are given during the second half of the month ; 
and, if weather conditions have not joevented weed destruction, 
the drills and interspaces are fairly clean when July arrives. 
During July the crop reoeires further hoeings, differing in 
depth and frequency according to circumstances and opinions, 
but towards the end of the month the foliage b^ns to extend 
across the spaces between the rows and mter-cultiration must 
then cease. 

Some farmers believe that the efficiency of the hoeing 
operation is proportional to the depth stirred ; others hold the 
view that there is no advantage in penetrating more deeply 
than is requisite to destroy weeds and to freshen the soil 
surface. The latter view has on previous occasions been 
advocated in these pages, and the results of last year’s experi¬ 
ments in Yorkshire and in Kesteven support it. In five trials 
carried out in the first mentioned Cbunty, four gave results in 
favour of the shallower work; and in the three Kesteven 
experiments, two favoured shallow hoeing. The chief objection 
to deep hoeing, however, rests on the risk of destroying root 
fibres when the operation is carried out after the crop has 
reached the stage of rajad growth in mid-July. 

As r^iards the frequency of hoeing in the months of June and 
July, experiments carried out by the Irish Department in 
1926 and 1926 show that good cultivation is remtmerative. 
The omission of hoeing before singling reduced the yield 
by a ton or more per acre : this would seem to support ridge 
cultivation as a safeguard in seasons such as the present year, 
when sugar beet seedlings have come through very slowly. In 
the Irish trials also, serious depressions in yields resulted from 
any reduction of the after-cultivations below three horse- and 
two hand-hoeings or weedinga—all completed before the end 
of July; tile advantage gained from further workings, however, 
was relatively small. Possib^ the crop will usually pay for 
four horse-hoeings during June and July; under special con¬ 
ditions an additional hoting may be reqifired to break a crust or 
to lift up the soil after it has been beaten down by a rain storm. 

The value of the multiple hoe is obvious, and shares are 
obtainable to adapt the imifiement to various conditions. For 
the third and fourth operations, the trailing blades used in 
the eatiier hoeings should be replaced by A shares. These 
are obtainable in widths up to 12 in. and ate suitable for 
stirring the intenq»oes wh^out injury to the plants. The 
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tUbemcxm is « better time lor hone-ltoeitig thaU' l^^rSMBBlQg, 
as the kwvee d the erop axe then lees tioful «Bd brittle, v^la 
tiiia matter, howevmr, hay>makmg and root-hoeifig am net 
vety oompatible. 

Mowing of Poriiuies. —^There is often a remarkable differenoe 
between the condition oi the sward of meadows and that d 
pasture fields, especially where the latter are not heavily 
stocked. In pattioular, meadows show little tendency to become 
“ matted,” whweas pastures which are not especially eared 
for are inclined to get in this condition. Shortage of lime Is 
often blamed for the accumulation of “ mat ” ; and in most 
if not all oases, matted turf is associated with boU that riiows a 
lime requirement. Adjoining a matted pasture, however, 
there may be a meadow which, though it has not been limed, 
is yet free from “ mat ” or “ skin,” indicating that lime is not 
the only factor to be considered. 

Oosely grazed pastures remain clean in the sward, even cm 
sour soils. This fact suggests that the reason for meadows also 
remaining clean, while adjoining pastures become rough, is 
because the fibrous stalky matter is mown and removed ; and 
the aftermath, being leafy and sweet, is generally grazed off 
evenly. Nothing is left, therefore, to accumulate on the surface 
and bring about or aggravate the sour conditions that cause 
stock to reject the herbage on the places affected. 

In recent years many progressive farmers have re-discovered 
the value of the mowing machine as an aid to pasture manage¬ 
ment. It is difficult to adjust the number of stock precisely 
to the total acreage of pasture, the size, water supply, etc., of 
the different fields, and the varying conditions affecting the 
growth of grass. By timely mowing of such parts of the fields 
as tend to become rough, however, the palatability of these 
portions is improved and they are better grazed in the following 
year. Mowing reduces their tendency to become matted and 
ultimately to need liming or breaking up. Early use of the 
machine is desirable to ensure the best results. 

Water.—A reliable supply of good water in every pasture 
field is an ideal found on only a small minority of farms. 
Systmnatio grazing, not to mention intensive management, is 
impossible, however, without satisfactory watering arrange¬ 
ments. Where water can conveniently be led to a suitable 
point in a pasture not at present supplied, the cost of jwo- 
viding the requisite concrete trough, ball tap and piping may be 
small in oomparistm with the value of the improvmimt. The 
cost, generally less than £10 pw watering, may in some oases 
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ba justified wholly on the grounds of the better segregation of 
the different classes of stock. 

Pond or ‘‘ mere ^ waterings are generally subject to serious 
contamination, and may sometimes lead to ill-health and the 
spread of diS^e in cattle. Abortion, Johne’s disease, garget 
and ropy milk are some of the troubles which may be associated 
with water supplies to which cattle have improper access, 
although contaminated pastures and byres may be equally 
responsible., Such waterings should be fenced off, so that the 
animals camiot contaminate them, and the water led to a 
suitable trough. Sometimes the water may be led in a 
pipe from the pond to a trough placed at a lower level in 
the field ; the supply may then be regulated by a ball 
tap. A cheaper arrangement is merely to sink a trough to 
the level of the pond overflow, then dig out and otherwise 
prepare a suitable approach. An old bath may be used for the 
trough, the water being led into it through the waste aperture. 

Waterings in streams should likewise be fenced off where this 
is practicable. The introduction of weirs is objectionable from 
the point of view of arterial drainage. 

Live Stock. —Cows due to calve in October are dry or yielding 
little milk in July ; and with the modem tendency to increase 
the proportion of autumn calvers in herds, the output of milk 
begins to fall to a low level towards the end of the month. 
For this reason it is convenient to arrange for the heifers to 
calve down for the first time about this time of the year ; and 
this affords an opportmiity to give the yomig cow the desirable 
long rest after her first lactation period, Newly calved heifers 
on July grass may require rather liberal assistance with con¬ 
centrated foods, to keep up their yield and extend their 
lactation well into the winter: otherwise July is not a good 
month for calving, where good milk records are desired. 

It is not unlikely that many cows that are dry or going dry 
in this month will still be in rather poor condition as a result of 
the bad winter and the poor spring grazing conditions. To 
bring these cows into satisfactory form for winter milk pro¬ 
duction, therefore, supplementary feeding may have to be 
commenced rather earlier than usual. On farms where con¬ 
tagious mammitis occurs, dry and drying-off cows are often 
affected in July. A sharp lookout should, therefore, be kept in 
order to observe and isolate the first cases before they have 
spread the disease to other members of the herd. The part 
played by contaminated waterings in this connexion has 
already been mentioned. 




88S 


PsKias oar AxanaucL VUxvBaaa. 
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7 
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11 
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4 
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,, 

4 

19 
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3 
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3 10 

8 
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0 

0 
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10 

0 

8 

9 

Sulphate „ „ (Pot. 48-51 

[%) 

11 10 

11 
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4 
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8J 
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. 

• 

, 

, 

(T.P. 32%) .. 

,, 

2 19§ 

2 

6§ 
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2 

3| 
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2 

2e 

1 

5 
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,, 
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. 
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2 
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* • 

2 

Od 

0 
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• 

3 1 

8 

0 

1 

8 
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, 
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, 

, 


, 
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2 

10 
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2 

15 

1 

10 
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8 

10 
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8 

2 
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5 

15 

• 
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NOTES ON FEEDING STUFFS FOR JULY 

H. E. Woodman, MA., PI 1 .D., D.So., 

School of Agriculture, Cambridge. 

fhe VitMniim in iiie Ration.— Much has been heard of 
the subject of vitamins during the last two decades. Not since 
Darwin^s time have the results of biological inquiry taken such 
hold of the popular imagination. Nevertheless, the discerning 
farmer is frequently at a loss to understand why these much- 
talked-of discoveries have exerted such a minor influence 
on the recognized methods of feeding farm stock. It is from 
tiiis point of view, therefore, that the writer wishes to deal 
with the subject. 

B^ore discussing the significance of vitamins in the feeding 
of farm animals, we may usefully consider how the discoveries 
in this branch of the science of nutrition arose. By the end of 
the first decade of the present century, it was well recognized, 
as a result of the painstaking investigations of the chemist, 
that the essential constituents of feeding stufis were moisture, 
protein, fat, carbohydrates (including fibre) and minerals. The 
conclusion was naturally drawn that, if the diet of an animal 
contained all these ingredients in suitable amount and pro¬ 
portion, then the animal was receiving everything necessary 
to maintain it in satisfactory condition and health, and, in 
the case of a young animal, to enable it to grow and develop 
normally. 

The final proof of this hypothesis, however, could only be 
obtained by ascertaining whether it was possible to bring up 
young animals to maturity on an artificial diet made up by 
mixing together the requisite organic and inorganic con¬ 
stituents. In the year 1912, Professor Hopkins (now Sir 
F. Q. Hopkins), of the Biochemical School at Cambridge, 
decided to test this theory of the nature of feeding stuffs, and 
to the results of his cleverly devised experiments we owe the 
discovery of vitamins. 

The ration which he employed in his tests was prepared by 
mixing together highly purified casein (protein from milk), 
starch (carbohydrate), lard (fat) and inorganic salts similar to 
those ftTiating naturally in milk. Suitable amounts of this diet 
were fed over long periods to laboratory-bred rats. It is 
important to remember that all the early work on vitamins was 
carried out on small animals like rats and guinea pigs. The rate 
of growth of such young rats receiving this artificial ration was 
compared with that of rats receiving a ration composed of 




Nbvns ON FBH&iiro ^uz<ir. 


natural food. Tho aoimala on Uw natural ratUKO geew ymy^ 
quickly during the early days of the experiment and, later, 
thmr rate of growth gradually glowed up, until, finally, they 
attained to mature size, at which stage their weight remained 
roughly constant. Such behaviour, of course, r^VBBaated 
mumal developmout. 

The rats receiving the artificial ration, however, displayed 
very different behaviour. They grew fairly satisfactmy in the 
first part of the experiment; but growth soon ceased, and this 
was followed by gradual decline in weight and ultimate death. 
These symptoms of malnutrition were in no way connected 
with a deficiency of nutrient matter in the artificial djlet, 
the latter, from the energy point of view, being just as rich as 
the natural diet supplied to the control set of experimental 
rats. 

It was at this point that Professor Hopkins made the 
critical discovery. He found that if to the artificial diet of the 
rats suffering from nutritional disorders he added a few drops of 
fresh milk daily, then such sick rats began to show quick 
signs of recovery, putting on weight again and subsequently 
growing quite satisfactorily to adult size. To what property of 
milk was this remarkable effect to be attributed ? Obviously, 
it could not be ascribed to any increase in the amount of 
nutriment (protein, carbohydrate, etc.) brought about by the 
addition of such small amounts of milk, since clearly such 
increase was almost negligible. Professor Hopkins concluded 
that there were present in milk some substances, in extremely 
minute amount, which were absolutely essential to the health 
and well-being of the animal organism, especially that of the 
young growing animal. He further concluded that very small 
amounts of such substances were sufficient to maintain normal 
health in animals. These newly-discovered factors in animal 
nutrition were termed by Professor Hopkins accessory food 
factors; they are now better known under the name of 
vitamins. 

During the last decade and a-half, bio-chemists in all parts 
of the world have been engaged in an intensive search for 
vitamins in all the available feeding stuffs. The existence of 
five such vitcunins is now definitely recognized. 

(1) Vikmiin A .—The absence of this vitamin from the diet 
causes retardation of growth in young animals, and, in the 
case of adult animals, appears to lower the resistance ,<A the 
(Nganism to infectious disease. It is present in milk, butter and 
egg yolk. Cod liver oil is a «q>eoially rich source vitamin A, 
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Kilile xecoit reaeturch has shown that sheep’s liver oil is even 
rioher. The fanner should bear in mind that green plants are 
the inimaiy source of this accessory food factor. If it is not 
present in the diet of the dairy cow, then it will be absent 
from the milk of the animal. It has even been found possible 
to trace back the vitamin A, stored in the liver of the cod, to the 
agency of green plants. A unicellular marine plant, the diatom 
Nitzsohia cloeterium, synthesizes, or builds up, after the manner 
of terrestrial green plants, vitamin A from inorganic materials. 
Such plants are consumed by innumerable s})ecies of small 
naarine animals, plankton, which secure in this way their 
supplies of the vitamin. Again, the plankton are devoured by 
larger species, such as squid, small fish, etc., which in turn 
constitute the food of larger fish, such as the cod. It follows 
that the vitamin A stored together with the oil in the liver of 
the cod has for the most part passed through several organisms 
since it wm originally manufactured in the marine plant. The 
green plant, therefore, is to be regarded as the sole elaborator 
of vitamin A. 

(2) Vitamin B .—Continuous deficiency of this vitamin in 
the diet of animals gives rise to acute nervous disorders. The 
eastern disease of beri-beri is due to the exclusive feeding on 
rice which has had the pericarp and most of the underl}dng 
layer removed in the process of polishing. Fowls fed on polished 
rice develop a polyneuritis similar to that occurring in beri¬ 
beri. The diseased condition disappears when the rice polish¬ 
ings, which contain the vitamin B, are added to the deficient 
diet. 

Vitamin B is contained in milk, rice bran, yeast, wheat 
bran and germ. Ordinary white flour is deficient in this food 
factor, since the object of modem milling is to remove the bran 
and embryo as completely as possible. Where bread forms the 
staple food of human beings, therefore, it would seem advisable 
to use whole-meal instead of white flour. With the ordinary 
varied human dietary, however, this is largely a matter of 
indifference, since the minute amounts of this vitamin which 
are necessary for the maintenance of health, even though 
absent in the bread, will readily be secured from other sources. 

(3) Vitamin 0 .—^The long absence of this vitamin from the 
diet leads to the condition known as scurvy. Guinea pigs fed 
on a mixture of oats and bran show, at the end of about three 
weeks, symptoms closely resembling those of human scurvy. 
This condition csm be cured by giving them small amounts of 
fresh fruit and vegetables, or extracts prepared from such 
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msterials. ^tamin C k alro pnent in laige aino^ 

in fiedi green plant tusnes. It is not present in dried seeds, 
but is produced during their ganuinatum, u feet 'wididi was 
soooesshilfy made use of during the war in eo|dng witb an 
outbreak of scurvy in the Near East. 

(4) Vitamin D .—^This vitamin occurs in aasooiarimi wb^ 
vitamin A in milk and cod liver oil. It plays an essmrial role 
in the normal processes of bone and teeth formaticm. It was 
noted some years ago that rickets in its early stages could 

Item Values. —^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of tids mmith's 


ealculations, are as follows :— 



Starch 

Protein 



a^valant 

Muivatet 

ton 


ror cant. 

Par cant. 

£ 

a. 

Barlajr (Zmportad) 

.. .. 71 

6*2 

11 

8 

Kate . 

.. .. 61 

6*6 

10 

10 

Deoortiaatad ground nut oaka •. 

•• •• 78 

41*0 

18 

5 

„ eotton oaka 

71 

84*0 

12 

0 


(Add lOff. per ton, in each case, for oarriage.) 


The cost per unit starch equivalent works out at 2‘84 
shillings, and per unit protein equivalent, 1*64 shillings. 

The table is issued as a guide to fanners respecting the 
feeding value of their crops in relation to ourrent|^markBt 
prices. (The “ food values ” which it is recommended in the 
Report of the Committee on^^tioning^Dsury Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November 1927, issue of the Ministry's 
JotmiTAii.) 

Fabh VALvas. 


Ceops 


Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 

Wheat. 


Per cent. 

72 

Per cent. 
9*6 

£ a. 

10 19 

Oata . 


60 

7*6 

9 2 

Barley. 


71 

6*8 

10 11 

Potatoaa. 


18 

0*6 

2 12 

Swedaa. 


7 

0*7 

1 1 

Ifaagolda 


7 

0*4 

1 0 

Baana. 


66 

80*0 

10 18 

Good meadow hay 


81 

4*6 

4 16 

Good oat atraw . • 


17 

0*9 

8 10 

Good olovar hay 

• « 

82 

7*0 

0 2 

Vetoh asid oat eUaga .«. 

♦ e 

18 

1*6 

1 19 

Barley atraw 

» « 

18 

0*7 

2 15 

Wheat atraw 

a e 

11 

0*1 

1 11 

Bean atraw 

e « 

19 

M 

8 17 
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Mani- 

Oostol 


fiPrioa 






Prioa 

rial 

food 



Prise 

Pro- 

riBWTlITTfmi 

1 Frieaperqr, 


walne 

wnlna 

Starch 

{mrit 

par lb. 

tain 




ton 


par 

equhr. 

ataroh 

ataroh 

aqniwi 


s. d. 

lb. 

£ s. 

ton 
£ 1. 

ton 
£ a. 

per 

1001b. 

lequiv. 
a. d. 


% 

WbMt, BritUi. 



11 16 

0 18 

11 2 

72 

3 1 

1*66 

9*6 

Barioyt Bri^ iheding 

„ Oftaadiain No.lWaat«ni 

41 6 

400 

i6 s 
11 12 

0 10 
0 10 

9 16 
11 2 

71 

71 

2 9 

3 2 

1*47 

1*70 

6*2 

62 

„ Danubiaa 

39 3 


11 0* 

0 10 

10 10 

71 

2 11 

1-66 

6-2 

,, KAraehl 

39 3 

•9 

11 Of 

0 10 

10 10 

71 

2 11 

1*66 

6*2 

,, Chifiaa 

39 9 


11 Si 

0 10 

10 13 

71 

8 0 

1*61 

6-2 

,t Persian 

39 0 


10 18 

0 10 

10 8 

71 

2 11 

1*66 

6*2 

Oats, Bngliah, white .. 

— 


13 13 

0 11 

13 2 

60 

4 4 

2-82 

7*6 

„ n black and grey 

— 

—- 

12 10* 

0 11 

11 19 

60 

4 0 

2*14 

7.6 

^ Canadian No. 2 Western 

40 0 

320 

14 0 

0 11 

IS 9 

60 

4 6 

2*41 

7*6 


38 9 


13 12 

0 11 

13 1 

60 

4 4 

2-32 

7-6 

„ „ feed .. 

36 0 


12 6 

0 11 

11 14 

60 

3 11 

210 

7*6 

Argantine 

35 6 

93 

12 8 

0 11 

11 17 

60 

3 11 

2*10 

7*6 

Maise, American 

44 9 

480 

10 8 

0 11 

9 17 

81 

2 6 

1-29 

6*8 

„ Argentine 

46 6 

99 

10 12 

0 11 

10 1 

81 

2 6 

1*84 

6-8 

Beans, English, winter 

— 

— 

10 7t 

1 6 

9 1 

66 

2 9 

1*47 

20 

Peas, Indiw. 

— 

— 

11 lot 

1 3 

10 7 

69 

3 0 

1*61 

18 

„ Japanese. 

— 

— 

26 Oi 

1 3 

24 17 

69 

7 2 

3’84 

18 

Dari . 

Millers* offals— 


— 

10 6 

0 13 

9 12 

74 

2 7 

1*38 

7*2 

Bran, British. 

— 

— 

8 5 

1 3 

7 2 

42 

8 6 

1-83 

10 

„ broad. 

— 

— 

9 2 

1 8 

7 19 

42 

3 9 

2*01 

10 

Middlings, fine, imported 
„ ooarse, British 

— 

— 

9 16 

0 18 

8 18 

69 

2 7 

1*38 

12 

— 

— 

8 16 

0 18 

7 17 

68 

2 6 

1*43 

11 

f 

— 

— 

8 6 

1 8 

7 2 

60 

2 4 

1 1*26 

11 

Meal, barley. 

— 

— 

12 7 

0 10 

11 17 

71 

8 4 

1*78 

6*2 

„ maise. 

— 

— 

11 10 

0 11 

10 19 

81 

2 8 

1*48 

6*8 

„ „ 8. African 


— 

10 0 

0 11 

9 9 

81 

2 4 

1*26 

6*8 

„ „ germ 

— 

— 

10 0 

0 16 

9 4 

86 

2 2 

M6 

10 

„ „ ffluten feed 

M locust Dean 


... 

9 10 

1 1 

1 8 9 

76 

2 3 

1*20 

19 

— 

— 

110 0 

0 8 

1 9 12 

71 

2 8 

1*43 

3*6 

„ bean . 


— 

12 17 

1 6 

11 11 I 

66 

3 6 

1*87 

20 

„ fish .. 

— 


21 10 

3 10 

18 0 

63 

6 10 

8*66 

48 

Maise, cooked fiaked .. 
Linse^— 

— 

— 

13 0 

0 11 

12 9 

86 

2 11 

1*66 

8*6 

„ oake, English 12% oil 

— 

— 

13 2 

1 11 

11 11 

74 

3 1 

1*66 

26 

w t* n ” 

— 

— 

12 12 

1 11 

11 1 

74 

3 0 

1*61 

26 

»» ft ft ® ^ ft 

— 

— 

12 7 

1 11 

10 16 

74 

2 11 

1*66 

26 

Soya bean „ 6% „ 

Cottonseed oake English- 

— 

— 

11 10 

2 4 

9 6 

69 

2 8 

1*43 

86 

Egyptian 6|% „ 

M .»Egyptian,5|% „ 

— 

— 

8 16 

1 10 

7 6 

42 

3 5 

1*83 

17 

— 

— 

8 7 

1 10 

6 17 

42 

S 8 

1*74 

17 

Decorticated cottonseed cake, 

— 

— 

12 0 

2 6 

9 15 

74 

2 8 

1*43 

36 

8% oil 










meal, 8% oil 

— 

— 

12 0 

2 6 

9 15 

74 

2 8 

1*43 

36 

Coconut oake, 6% oil.. 

— 

— 

11 10 

1 6 

10 4 

79 

2 7 

1*38 

16 

Ground nut cake 7% oil 


— 

12 10 

1 7 

11 3 

67 

S 11 

2*10 

27 

Decorticated ground-nut oake. 

— 

— 

13 6* 

2 5 

11 0 

73 

3 0 

1*61 

41 











Palm kernel oake, 6% oil 

— 

... 

9 lOi 

0 19 

8 11 

76 

2 3 

1*20 

17 

ft „ „ meal, 8 % oil 

— 

... 

10 16t 

0 19 

9 16 

76 

2 7 

1*38 

17 

M , „ meal 2%„ 

_ 

— 

9 lot 

1 0 

8 10 

71 

2 6 

1*20 

17 

Feeding treacle 

... 

_ 

6 6 

0 9 

6 16 

61 

2 8 

1*20 

2*7 

Browers* grains, Dried ale 

— 

_• 

8 12 

1 0 

7 12 

49 

8 1 

1*66 

13 

.. •• ft ft porter 


... 

8 2 

1 0 

7 2 

49 

2 11 

1*66 

13 

Malt culms.. 

— 

— 

6 10 

1 9 

6 1 

43 

2 4 

1*26 

16 


• At BriitoL t At HulL f At liverpool. 


1 npment tha «Ten0» piloea %t whleb Mtnal wholesale tramsetloiif teve taJMs 
^ e stat^ Md refer to ttie price cor mill or store. The prices were girrent ^ the ei^ of 




























sat _ Hia<j»M«AK»OTjs Noam _ C.Tqjy> 

olten be owed by tiie adnainistratioa of suitable doses of 
onam cht ood liver oil. Later it was discovered that rickets in 
(diUdroa could also be cured by exposing their skin to sunlif^t, 
w to ^ rays of a Iwup producing “ artificial snnli^.** 

The connexion between these two curative metbods became 
clew, when it was shoum Ibat rickets is caused by a deficiency 
of vitamin D in the b^y, and that this vitamin can be pre- 
> pared by exposing a substance called ergosterol to the actum of 
sunlight (“ irradiated eigosterol ”). Ergosterol is present in the 
skin of animals. By exposing the skin to sunlight, the ergosterol 
is transformed into vitamin D for use in the organism. It is 
similarly manufactured in the skin of the cow, from whence it 
finds its way into the milk secretion. 

Vitamin D con now be prepared artificially by exti^ting 
ergosterol from yeast and exposing it to “ artificial sunlight.” 
It is said that the addition of 1/260,000 grm. of such “irradiated 
ergosterol ” to the daily diet of children will usually cure early 
rickets. 

(6) Vitamin E .—^This vitamin appears to be concerned in 
i toe normal processes of reproduction, and is therefore essential 
to fertility in the animal. Its prolonged absence from the diet 
has been shown to be the cause of sterility in rats. Bed meat 
and wheat germ oil are rich in this food factor, though the 
average human diet would appear to contain a sufficiency. 
As the discovery of this vitamin is but recent, full information 
concerning its nature and mode of action is not as yet 
available. 

In the Notes for next month, the writer proposes to deal 
with the subject of vitamins from the standpoint of the 
stookfeeder. 

« ♦ Ik He « 4( 

MISCELLANEOUS NOTES 

Ak interesting announcement is that the Cambridge 
University Agricultural Society has arranged to keep July 13 
as a re-union day for old students of the 
A Be-Unkm Day Sckool of Agriculture. It is hoped that 

at Cambridge as many past students as possible wfil go 
to Cambridge on that day. Special 
arrangements have been made for most of the staff of the 
Sdhool of Agriculture to be in attendance from 11 a.m. to 
19.30 p.m. to meet the visitors and discuss any problems in 
whkb toey are individually interested—rationing, breeding, 
mahnijng, eocmomics, plant and animal diseases. After a 
joiniClimch in the town at 12.46, the vMtors will isrooaed to 
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the Uxiiversity Farm for a tour of ixiBpeotion and to see a 
series of demonstrations. Tea will follow at the Farm, this 
terminating the organized part of the re-union. 

It is requested that intending visitors will commmiioate 
with the Hon. Secretary, Cambridge University Agricultural 
Society, School of Agriculture, Cambridge, and say if they will 
require char-a-banc accommodation from the town to the 
University Farm. Visitors defray their own expenses, with the 
exception that tea is provided at the University Farm by the 
Department of Agriculture. 

« « ♦ in ♦ « 

In connexion with the scheme of egg marketing reform 
recently recommended by the Minister’s Poultry Advisory 
Committee, it may be recalled that a 

Gliades for decision as to the grades to be recom- 

Duck Eggs mended for ducks’ eggs was deferred for 
further consideration. At a meeting on 
Thursday, May 24, the Poultry Advisory Committee considered 
the following grades—which had been suggested by the 
Ministry and had already received the approval of the Utility 
Duck Club—and provisionally approved them for reference 
to the National Farmers’ Union, the National Poultry Council 
and other national bodies concerned :— 

The Proposed Qradea. 

Extra Dtick . . Eggs of “ First Qwlity ’’ weighing 21 lb. or 
more per 120 eggs, no 12 eggs to weigh less 
than 33 oz. 

Standard Duck .. Eggs of First Quality'' weighing 19 lb, 
per 120 eggs, no 12 eggs to weigh less than 
28^ oz. 

Medium Duck .. Eggs of ""First Quality^' weighing 171b. 

per 120, no 12 eggs to weigh less than 
26J oz. 

Small Duck .. Ungraded eggs of “ First Quality ” weighing 
less than 26J oz. per dozen. 

The weight-grade of Extras when 22 lb. or more per 120 
eggs to be marked on the case. 

The colour, e,g. white, green or mixed colour, to be marked 
on the case. 

The definition of First Quality ” to be as follows :— 

Shell : Clean and sound. 

Yolk : Visible but not dense, moving slowly. 

While : Translucent and firm. 

ExpUmalory Note, —Considerable attention has been given 
during recent years to the production of ducks’ eggs ; prolific 
laying types of ducks have been developed and taken up^ by 
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geami fannen and otlieta to whom dm^ heqiji^ ia, in aome 
ittalMnea, num anited tlum the Imei^ <d hqdng hena. 

The {noduotum d duoks’ ^;gs on the fann ia, to amae extent, 
nune apeoialized than the prodnetioii of hena’ egga, rinee, if 
laige nnmbeiB of duoka axe kept for the poxpoae d egg 
production, greater attention must be given to tiie egga in 
<»der that they may be marketable. When ducks axe kept only 
in amall flocks, as on many genend farms, a anbetantial 
proportion of the eggs is utilized for hatching and rearing ducks 
for table, but, in the aggregate, the surplus from such farms 
constitutes an important part of the total supplies marketed 
f<nr food. There axe thus two classes of duels’ eggs on the 
market—(1) the egg duck class, (2) the table duck class—and, 
as they are produced by ducks of differmt types, so the eggs 
of each class are, to some extent, distinotive in size, appearance 
and quality. 

Eggs in class (1) are generally less strong in flavour than 
those in class (2), and are conseqimntly more palatable to the 
majority of consumers. The idiells are, for the most part, 
white; only a very limited proportion have oolomed shells. 
The eggs axe generally smaller in size than those in class (2) 
and range from 2J oz. to 2| oz. in weight, or 17 lb. to 20J lb. 
per 120. Eggs in class (2) we, however, of more distinotive 
flavour and, as a rule, a oonsidmable proportion have green 
shells. The range in wm^t is considerable, from 2^ to 3| oz., 
with an average which exceeds 2| oz. or 20| lb. per 120. 

The supplies of (1) are frequently produced in large units 
whereas eggs of (2) are usually produced in small units scattered 
over all parts of the country. 

The definition of grades for ducks’ eggs presents some 
difficulty owing, on the one hand, to the wide range in individual 
egg weight which, to ensure uniform grading, calls for a number 
of grades, and, on the other hand, to the limited quantity of 
ducks’ eggs available which makes it difficult to pack to 
various grades in wholesale quantities. It is nevertheless 
important that well-defined grades should be fixed in order to 
put the trade on a proper basis, to encourage producers in 
areas where production is already general, and to encourage 
development elsewhere. 

bqniries made from producers and wholesale buyma in 
various parte of the country confirm the wide range in weight, 
returns showing weights of 16 J lb. up to 24 lb. per 120 e^.’ 
IVom inquiries on the Ixaidon markets, Engliaii eggs are 
generally oemsidered to weigh 17-18 lb. per 120. 
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Hie weight fixed for Standards will cover the greater part 
of the supplies of eggs of both class (1) and (2), and provides 
for an egg of reasonable coze, the encouragement of which is 
desirable in the best interests of production. The Medium grade 
will meet the remainder of the eggs produced by ducks of 
class (1) uid the Extra grade the remainder of those produced 
by ducks of class (2). 

With grading on a voluntary basis, it is not considered that 
insistence on three grades will prove irksome to packers. 
When supplies are short, it will always be open to them to 
market the eggs ungraded; on the other hand, there are 
substantial advantages in continuity of supply once the market 
has been established, and this is likely to make them keener 
buyers than hitherto. 

The minimum tolerance per 12 eggs has been fixed with 
due regard to the desirability, consistent with uniform grading, 
of including a large proportion of eggs in the Standard grade, 
the permissive range in weight between the grades being as 
follows:— 

Range per 120 

Weight per Below grade Above grade 
120 weight weight 

Extra .. .. .. 21 lb. 6 ok. No limit 

Standard .. .. .. 19 lb. 19 oz. 26 oz. 

Medium. 17 lb. 7 oz. 13 oz. 

This allows a reasonable maigin on either side for packing to 
the grade weight; it also encourages the production of eggs 
of Standard grade. 

As the shells of ducks’ eggs, of class (1) in particular, are 
generally less resistant than those of hens’ eggs, and having 
regard also to their larger size, the use of fillers and fiats 
for packing is not considered desirable. It is recommended 
that fiat cases, with wood-wool packing, should generally be 
used, but that an exception should be made in regard to eggs 
of the “ Small Duck ” grade which should be packed in fiUer 
and fiat cases of the size specified for “ Special ” grade hens’ 
eggs as recommended in Marketing Leaflet 5, in order to meet 
the {ueference of some retailers for this type of package. 

The eggs should be packed in quantities of 5 long hundred 
(800 eggs) in divisible cases of 2^ long hundred in quarter 
oases, in three layers. This oo:^orms with present trade 
praotaoe. 



pkl ]ia<mXiAintovs Kbttts. 

Teb Kistitate of Agricultarai Botany lias 

extraided to pariiM of formers, potato growers uid merohattte, 
and agricultural adviscuy and adiminis- 
fl hwi Mfflti r k Potato trative ofScers, an invitation to Tisit tite 
Triall, 1908: Potato Testing Station, Ormskirk, singly 
l^lttB ot Fumax or in parties, on August 10, 1928. If tills 
date is inconvenient the visit may be 
made on any week-day between July 30 and August 11. 
Besides the usual trials of new varieties of potatoes for 
immunity from wart disease, the Institute is continuing for 
the Miiiistry investigations into the relative resistance of a 
number of varieties to leaf-roll, and the possibility of growing 
in England seed potatoes free from virus diseases. These 
trials, together with plots illustrating typical forms of virus 
disease, will be open to the inspection of visitors. In addition, 
visitors will be able to see the Lord Derby Gold Medal trials 
—^there are nine entries this year—and yield and maturity 
trials of leading immune main crop potatoes. There are also 
many demonstration plots of the chief varieties of British 
and foreign potatoes, including the varieties certified as 
immune in 1926 and 1927. Those who are interested in the 
oat crop will find on the farm large observation plots of over 
30 of the more important varieties of oats. 

Secretaries of branches of the National Farmers’ Union 
and others wishing to organize parties to see the trials, should 
write to the Superintendent of Potato Trials, Potato Testing 
Station, Lathom, Ormskirk, Lancs, suggesting alternativo 
dates. Individual visitors will be equally welcome, but they, 
too, should inform the Superintendent of the date of their 
visit not less than a week in advance. Ormskirk is con¬ 
veniently reached by a frequent service of local trains from 

livacpool or Preston. 

****** 

In view of the importance of increasing the efficiency of 
fann labour at the present time, and of the fact that a demand 
exists for more definite instruction in 
Skin in Farming the training of young men in the use of 
Opexatuma farm implements, etc., Mr. W. J. Malden, 
at the invitation of the Ministry, had 
given three series of demonstrations at specially selected 
centres so as to bring his methods directly to the notice of 
teachers and students of agriculture. For many years past 
Mr. Malden has studied the whole question of economy of 
effort and expenditure in farm work, and has had ex^erienoq 
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md success in teacliing his principles. Three centres were 
* selected, viz., the South-Eastern Agricultural College, Wye; 
' Beading University; and the Hertfordshire Farm Institute, 
'Cb^klands. Preliminary class-room instruction, followed by 
demonstrations in the field, have been given to the students 
at each centre. The students subsequently carried out the 
operations under the direction of Mr. Malden. The staffs of 
the institutions and instructors from the county and 
neighbouring counties were also present in order that they 
could study the system, and, if possible, encourage training, 
on the lines demonstrated by Mr. Malden, among the young 
men in their respective counties. The demonstrations have 
been a great success, and were much appreciated by the 
Principals of the Institutions, the students being very 
enthusiastic and very ready to adopt the methods suggested. 


VoirtJME XI of the Ministry’s Register of Dairy Cattle was 
published on June 14, and contains particulars of 7,600 cows 
selected on their milk yields during the 
Register of year ended October 1,1927. The qualifica- 
Dairy Cattle tion necessary for a cow to be eligible for 
entry in the Register was that its milk 
yield was not less than the standard prescribed for its 
breed or type. The standard yields are as follows :— 

Friesian .. .. .. .. 10,000 lb. 

A3rr8hire, Blue Albion, Lincoln Red) ^ „ 

Northern, Red Poll and Shorthorn) ’ 

All other breeds or types .. .. 8,000 lb. 

The number of entries in the Register is restricted to 7,600, 
which allowed only for the inclusion of 48 per cent, of the 
total number of cows eligible. Of these cows, 46 gave between 
8,000 and 9,000 lb. of milk during the year ; 434 between 
9,000 and 10,0001b.; 3,041 between 10,000 and 11,0001b.; 
1,878 between 11,000 and 12,0001b. ; 1,136 between 12,000 
isand 13,0001b.; 601 between 13,000 and 14,000 lb.; 241 
between 14,000 and 1-6,000 lb.; 210 between 16,000 and 

20^000 lb.; and 16 over 20,000 lb. Nineteen recognized breeds 
or fypes are represented in the volume, 61 per cent, being of 
tilie Shoitbom type ; 20 per cent. Friesian ; and 4 per cent. 
•Guernsey. A statement is included showing the number of 
cows of each breed eligible for entry in the Register, the 
number and distribution tif the yields of the cows of each 
Inreed entered, and the lowest yields entered for each breed. 

2o 
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nfttaxal food. The aoiioftls on the natural rati<»)i gceiw xmi^ 
quickly during tiie early days of the experiment and, later, 
their rate of growth gradually slowed up, until, finally, th^ 
attained to mature size, at which stage their weight remained 
roughly constant. Such hehaviour, of ooume, represented 
normal development. 

The rats recei'vmg the artificial ration, however, dii^tlayed 
very difierent behaviour. They grew fairly satisfactcny in the 
first part of the experiment; but growth soon ceased, and this 
was followed by gradual decline in weight and ultimate death. 
These symptoms of malnutrition were in no way connected 
with a deficiency of nutrient matter in the artificial diet, 
the latter, from the energy point of view, being just as rich as 
the natural diet supplied to the control set of experimental 
rats. 

It was at this point that Professor Hopkins made the 
critical discovery. He found that if to the artificial diet of the 
rats sufiering from nutritional disorders he added a few drops of 
fresh milk daily, then such sick rats began to show quick 
signs of recovery, putting on weight again and subsequent^ 
growing quite satisfactorily to adult size. To what property of 
milh was this remarkable effect to be attributed ? Obviously, 
it could not be ascribed to any increase in the amount of 
nutriment (protein, carbohydrate, etc.) brought about by the 
Uiddition of such small amounts of milk, since clearly such 
trarease was almost negligible. Professor Hopkins concluded 
that there were present in milk some substances, in extremely 
minute amount, which were absolutely essential to the health 
and well-being of the animal oi^anism, especially that of the 
young growing animal. He further concluded that very small 
amounts of such substances were sufficient to maintain normal 
health in animals. These newly-discovered factors in animal 
nutrition were termed by Professor Hopkins accessory food 
factors; they are now better known under the name of 
vitamins. 

Ihamg the last decade and a-half, bio-ohemists in all parts 
of world have been engaged in an intensive search for 
vitamins in all the available feeding stufk. The evia tAnnA of 
five such vitamins is now definitely recognized. 

(1) Vitamin A .—^The absence of this vitamin from the diet 
causes retardation of growth in young animals, and, in the 
case of adult animals, appears to lower the resistance of the 
ozganism to infectious disease. It is present in milV, butter and 
egg yolk. Cod liver oil is a specially rich source of vitamin A, 
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while xeoent teaeafoh has shown that sheep’s liver oil is even 
richer. The fanner should bear in mind that green plants are 
the inimaiy source of this accessory food factor. If it is not 
present in the diet of the dairy cow, then it will be absent 
from the milk of the animal. It has even been found possible 
to trace back the vitamin A, stored in the liver of the cod, to the 
agency of green plants. A unicellulmr marine plant, the diatom 
NitxsMa dosterium, synthesizes, or builds up, after the manner 
of tezzestrial green plants, vitamin A from inorganic materials. 
Such plants are consumed by innumerable species of small 
ipatine animals, plankton, which secure in this way their 
supplies of the vitamin. Again, the plankton are devoured by 
larger species, such as squid, small fish, etc., which in turn 
constitute the food of larger fish, such as the cod. It follows 
that the vitamin A stored together with the oil in the liver of 
the cod has for the most part passed through several organisms 
since it was originally manufactured in the marine plant. The 
green plant, therefore, is to be regarded as the sole elaborator 
of vitamin A. 

(2) Vitamin B .—Continuous deficiency of this vitamin in 
the diet of animals gives rise to acute nervous disorders. The 
eastern disease of beri-beri is due to the exclusive feeding on 
rice which has had the pericarp and most of the underlying 
layer removed in the process of polishing. Fowls fed on polished 
rice develop a polyneuritis similar to that occurring in beri¬ 
beri. The diseased condition disappears when the rice polish¬ 
ings, which contain the vitamin B, are added to the deficient 
diet. 

Vitamin B is contained in milk, rice bran, yeast, wheat- 
bran and germ. Ordinary white flour is deficient in this food 
factor, since the object of modem milling is to remove the bran 
and embryo as completely as possible. Where bread forms the 
staple food of human beings, therefore, it would seem advisable 
to use whole-meal instead of white flour. With the ordinary 
varied human dietary, however, this is largely a matter of 
indifference, since the minute amounts of this vitamin which 
are necessary for the maintenance of health, even though 
absent in the bread, will readily be secured from other sources. 

(3) Vitamin C .—^The long absence of this vitamin from the 
diet leads to the condition known as scurvy. Guinea pigs fed 
on a mixture of oats and bran show, at the end of about three 
weeks, symptoms closdy resembling those of human scurvy. 
This ccmdition can be cured by giving them small amounts of 
fresh fruit and vegetables, or extracts prepared from such 





mtitefeiAli. TitMnin C is also present in relativd^ large sraennt 
in fiiedi green plant tissaes. It is not present in dried seeds, 
but is produced daring their gennination, a £sot tririoit 'vas 
su floes s fu l]^ made use of daring tiie war in oo{ting witih an 
ou^brealE of sourry in the Near East. 

(4) VUamin D .—^This vitamin occtus in assooiaticm with 
vitamin A in milk and cod liver oil. It plays on essential rc3e 
in the normal processes ci bone and teeth formatioa. It was 
noted some years ago that riot»ts in its early stages could' 


ftam Values,—^The prices in respect of the feeding stuflEi 
used as bases of comparison for the purposes of this month’s 
oalcidations, are as follows:— 


BmAty (Ii^portod) 

Mails . 

DMorUeatad ground nut oako .. 
„ ootton oaka 


Btaioh 

Protem 

Per 

divalent 

MuivalMit 

^ ton 

Per cent. 

Per cent. 

4 e. 

71 

6*8 

11 8 

81 

6*8 

10 10 

78 

41*0 

18 6 

71 

84*0 

12 0 


(Add 10a. per ton, in eaoh ease, for oarriage.) 


The cost per unit starch equivalent works out at 2*84 
ridllings, and per unit protein equivalent, 1*64 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to ounent|market 
prices. (The “ food values ” which it is recommended in the 
Report of the Committee on]^tioning^Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows ate given in the November 1927, issue of the Ministry’s 
JoimMAL.) 

Farm Valubs. 


Cbofs 

Starch 

Protem 

Food value 
per ton, on 


equivalent 

equivalent 

iaim 


Wm* . 

Per cent. 

72 

Per cent. 
9*6 


60 

7*6 

feSv. 

71 

6*8 

Swoee. 

18 

0*6 

’'mveuee 

7 

0*7 

liaagoldi . 

7 

0*4 

]Bliaiii 

66 

20*0 

meadow hay 

81 

4*6 

uood oat atraw. 

17 

0*0 

Oood elovw hay .. 

32 

7*0 

Vetch and oat silai^e 

18 

1*6 

Barley atraw. 

10 

0*7 

Wheatatraw. 

11 

0*1 

Bean atraw 

10 

1*7 
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Fnpdperqr 


per Ftiee Fro- 


WiMftt, Briiiui.— 

Briti^ feeding .. — 

M Canadian N^Weetem 41 6 
M Danubiaa .. 39 3 

M Karaehi ..89 8 


1*68 

9*8 

1*47 

8*2 

1*70 

6*2 

1-66 

8*2 

1*86 

6*2 

1*61 

8*2 

1*86 

6*2 

2*32 

7*8 

214 

7.8 

2*41 

7*6 

2*32 

7*8 

2*10 

7*8 

2*10 

7*8 

1-29 

6*6 

1*34 

8*8 

1*47 

20 

1-61 

18 

3-84 

18 


• at BdstoL t At HalL I At Liverpool. 

, I|[OTi.—TIie priMi 4iiioted above nprewnt the averafe prioea at whieh actual wholeiale tranaaotl^ tove ta 
gaoe In ^B^mlaiiqttMrwiae invalid refer to the ex mlU or ctore. The piIceB fwe gment at w 
w and an, aa a nie, eoadderablr lower than the i^oea at local country marintB. the dlfl^ce befaigdiM 
aad deatora* eoouiilidoa. Boyera cap, however, eaidly compare the nlatlve prteea of ^ foedlM atufla 

notea. Thua, auppoae palm kernel cake to 





















































Koxns. 





often be euzed by the administration of suitable doses of 
cream m cod liver <^1. Later it was discovered that rickets in 
dnldxen conld also be cured by exposing their skin to sunlight, 
or t6 the rays of a lamp pn^ucing “ artificial sunlit.” 

The connexion betwewiiiese two curative methods became 
cleari when it was shoTm that rickets is caused by a deficiency 
of vitamin D in the b^y, wd that this vitamin can be pre- 
. pared by exposing a substance called eigosterol to the aotioii of 
sunlight (“ irradiated ergosterol ”). Ergosterol is present in the 
skin of animals. By exposing the skin to sunlight, the ergosterol 
is transformed into vitamin D for use m the organism. It is 
similarly manufactured in the skin of the cow, from whence it 
finds its way into the milk secretion. 

Vitamin D can now be prepared artificially by extracting 
ergosterol from yesuat and exposing it to “ artificial suifiight.” 
It is said that the addition of 1/260,000 grm. of such “irradiated 
ergosterol ” to the daily diet of children will usually cure early 
rickets. 

(6) Vitamin E .—^This vitamin appears to be concerned in 
! the normal processes of reproduction, and is therefore essential 
to fertility in the animal. Its prolonged absence from the diet 
has been shown to be the cause of sterility in rats. Bed meat 
and wheat germ' oil are rich in this food factor, though the 
average human diet would appear to contain a sufficiency. 
As the discovery of this vitamin is but recent, full information 
ccmceming its nature and mode of action is not as yet 
available. 

In the Notes for next month, the writer proposes to deal 
with the subject of vitamins from the standpoint of the 
stookfeeder. 

mm**** 

MISCELLANEOUS NOTES 

Air interesting announcement is that the Cambridge 
University Agricultural Society has arranged to keep July 13 
as a re-union day for old students of the 
! AB^UnionDay School of Agriculture. It is hoped that 

at. Cambridge as many past students as possible will go 
to Cambridge on that day. Special 
arrangements have been made for most of the staff of the 
■S<ffio(fi of Agriculture to be in attendance from 11 a.m. to 
19^ p.m. to meet the visitors and discuss any problems in 
wibkffi they are individually interested—rationing, breeding, 
manufing, eornunmos, plant and animal diseases. After a 
jdnt lunch in Idle town at 12.46, the visitors will jnooeed to 
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the University Farm for a tour of inspeotion and to see a 
series of demonstrations. Tea will follow at the Farm, this 
terminating the organized part of the re-union. 

It is requested that intending visitors will communicate 
with the Hon. Secretary, Cambridge University Agricultural 
Society, School of Agriculture, Cambridge, and say if they will 
require char-a-banc accommodation from the town to the 
University Farm. Visitors defray their own expenses, with the 
exception that tea is provided at the University Farm by the 
Department of Agriculture. 

« « « « « 

In connexion with the scheme of egg marketing reform 
recently recommended by the Minister’s Poultry Advisory 
Committee, it may be recalled that a 
Grades for decision as to the grades to be recom- 
Duck Eggs mended for ducks’ eggs was deferred for 
further consideration. At a meeting on 
Thursday, May 24, the Poultry Advisory Committee considered 
the following grades—which had been suggested by the 
Ministry and had already received the approval of the Utility 
Duck Club—and provisionally approved them for reference 
to the National Farmers’ Union, the National Poultry Council 
and other national bodies concerned :— 

The Propo8(d Grades, 

Extra Duck . . Eggs of “ First Quality weighing 21 lb. or 
more per 120 eggs, no 12 eggs to weigh less 
than 33 oz. 

Standard Duck .. Eggs of “ First Quality ” weighing 19 lb. 

per 120 eggs, no 12 eggs to weigh less than 
28^ oz. 

Medium Duck . . Eggs of “ First Quality ” weighing 17 lb. 

per 120, no 12 eggs to weigh less than 
26J oz. 

Small Duck . . Ungraded eggs of “ First Quality *’ weighing 
less than 26J oz. per dozen. 

The weight-grade of Extras when 22 lb. or more per 120 
eggs to be marked on the case. 

The colour, e,g. white, green or mixed colour, to be marked 
on the case. 

The definition of “ First Quality ” to be as follows :— 

SheU : Clean and sound. 

Yolk : Visible but not dense, moving slowly. 

White : Translucent and firm. 

Explanatory Note. —^Considerable attention has been given 
during recent years to the production of ducks’ eggs ; prolific 
laying types of ducks have been developed and taken up^ by 
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gmeial fscmexs aod ofehecs to whom duck is, in some 

instanees, more suited than the keeping td laying hens. 

The induction cd dnoks* eggs <m the farm is, to some mctmt, 
m<ne specialised than the production of hens* eggs, siiiee, if 
large nnmbers of ducks are kept for the puzpose of egg 
production, greater attention must be given to tiie eggs in 
(Hder that they may be marketable. When ducks axe kept <mly 
in smdl flocks, as on many general farms, a substantiid 
proportion of the eggs is utilized for hatching and tearing ducks 
for table, but, in the aggr^te, the surplus from such farms 
constitutes an important part of the total supplies marketed 
for food. There are thus two classes of ducks’ eggs on the 
market—(1) the egg duck class, (2) the table duck class—and, 
as they are produced by ducks of different types, so the eggs 
of each class are, to some extent, distinotive in size, appearance 
and quality. 

Eggs in class (1) are generally less strong in flavour than 
tiiose in class (2), and are consequently more pidatable to the 
majority of consumers. The shdls are, tar the most part, 
white; only a very limited proportion have coloured shells. 
The eggs are generally smaller in size than those in class (2) 
and range from 2| oz. to 2| oz. in weight, or 17 lb. to 20| lb. 
per 120. Eggs in claes (2) are, however, of more distuu^ve 
flavour and, as a rule, a considerable proportion have green 
shells. The range in wdght is considerable, from 2^ to 3^ oz., 
with an average which exceeds 2| oz. or 20| lb. per 120. 

The supplies of (1) are frequently produced in large units 
whereas eggs of (2) are usually produced in small units scattered 
over all parts of the country. 

The definition of grades for ducks’ eggs presents some 
difficulty owing, on the one hand, to the wide range in individual 
egg weight which, to ensure uniform grading, calls for a number 
of grades, and, on the other hand, to the limited quantity of 
ducks’ eggs available which makes it difficult to pack to 
various grades in wholesale quantities. It is nevertheless 
important that well-defined grades should be fixed in order to 
put the trade on a proper basis, to encourage producers in 
areas where i»oduotion is already general, and to encourage 
developmout elsewhere. 

Inquiries made from producers and wholesale buyers in 
various parts of the country confirm the wide range in weight, 
returns showing weights of 16^ lb. up to 24 lb. per 120 eggs 
IVmu inquiries on the London markets, Ihtglish eggs axe 
generally oonsiikred to wrigh 17-18 lb. per 120. 
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The weight fixed for Standards will cover the greater part 
of tile BuppUes of eggs of both olaas (1) and (2), and provides 
for an egg of reasonable size, the encouragement of which is 
desirable in the best interests of production. The Medium grade 
will meet the remainder of the eggs produced by ducks of 
class (1) and the Extra grade the remainder of those produced 
by ducks of class (2). 

With grading on a voluntaiy basis, it is not considered that 
insistence on three grades will prove irksome to packers. 
When supplies are short, it will always be open to them to 
market the eggs rmgraded; on the other hand, there are 
substantial advantages in continuity of supply once the market 
has been established, and this is likely to make them keener 
buyers than hitherto. 

The minimum tolerance per 12 eggs has been fixed with 
due regard to the desirability, consistent with uniform grading, 
of including a large proportion of eggs in the Standard grade, 
the permissive range in weight between the grades being as 
follows:— 

Range per 120 

Weight per Below grade Above grade 
120 weight weight 

Extra .. .. .. 21 lb. 6 oz. No Umit 

Standard .. .. .. 19 lb. 19 oz. 26 oz. 

Medium .. .. .. 17 lb. 7 oz. 13 oz. 

This allows a reasonable margin on either side for packing to 
the grade weight; it also encourages the production of eggs 
of Standard grade. 

As the shells of ducks’ eggs, of class (1) in particular, are 
generally less resistant than those of hens’ eggs, and having 
regard also to their larger size, the tise of fillers and flats 
for packing is not considered desirable. It is recommended 
that flat cases, with wood-wool packing, should generally be 
used, but that an exception should be made in regard to eggs 
of the “ SnuM Duck ” grade which should be packed in filler 
and flat cases of the size specified for “ Special ” grade hens’ 
eggs as recommended in Marketing Leaflet 6, in order to meet 
the preference of some retailers for this type of package. 

The eggs should be packed in quantities of 5 long hundred 
(600 eggs) in divisible oases of 2^ long himdred in quuter 
oases, in three layers. This conforms with present trade 
practice. 
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Th» Natk»kal Ini^tate of Agricultciral Botany has 
extended to partied of farmers, potato gix>wers and merchants, 
and agricultural advisory and adminis- 
Oisxitidrk Potato trative officers, an invitation to vidt the 
Trials, 1928 : Potato Testing Station, Ormskirk, singly 
Visita of Farmers or in parties, on August 10, 1928. If this 
date is inconvenient the visit may be 
made on any week-day between July 30 and August 11. 
Besides the usual trials of new varieties of potatoes for 
immunity from wart disease, the Institute is continuing for 
the Ministry investigations into the relative resistance of a 
number of varieties to leaf-roll, and the possibility of growing 
in England seed potatoes free from virus diseases. These 
trials, together with plots illustrating typical forms of virus 
disease, will be open to the inspection of visitors. In addition, 
visitors will be able to see the Lord Derby Gold Medal trials 
—^there are nine entries this year—and yield and matmity 
trials of leading immune main crop potatoes. There are also 
’many demonstration plots of the chief varieties of British 
and foreign potatoes, including the varieties certified as 
immune in 1926 and 1927. Those who are interested in the 
oat crop will find on the farm large observation plots of over 
30 of the more important varieties of oats. 

Secretaries of branches of the National Farmers* Union 
and others wishing to organize parties to see the trials, should 
write to the Superintendent of Potato Trials, Potato Testing 
Station, Lathom, Ormskirk, Lancs, suggesting alternative 
dates. Individual visitors will be equally welcome, but they, 
too, should inform the Superintendent of the date of their 
visit not less than a week in advance. Ormskirk is con¬ 
veniently reached by a frequent service of local trains from 
Liverpool or Preston. 

♦ 4i ♦ ♦ lie 

In view of the importance of increasing the efficiency of 
fann labour at the present time, and of the fact that a ;^emand 
exists for more definite instruction in 
Sfcill in Faiming the training of young men in the use of 
Operaticais farm implements, etc., Mr. W. J. Malden, 
at the invitation of the Ministry, had 
given three series of demonstrations at specially selected 
centres so as to bring his methods directly to the notice of 
teachers and students of agriculture. For many years past 
Mr. Malden has studied the whole question of economy of 
effort and expenditure in farm work, and has had experience 
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and success in teaclung his principles. Three centres were 
'selected, viz., the South-Eastern Agricultural College, Wye; 
'Beading University; and the Hertfordshire Farm Institute, 
'Cbddands. Preliminary class-room instruction, followed by 
demonstrations in the field, have been given to the students 
at each centre. The students subsequently carried out the 
operations under the direction of Mr. Malden. The staffs of 
the institutions and instructors from the county and 
neighbouring counties were also present in order that they 
could study the system, and, if possible, encourage training, 
on the lines demonstrated by Mr. Malden, among the young 
men in their respective counties. The demonstrations have 
been a great success, and were much appreciated by the 
Principals of the Institutions, the students being very 
enthusiastic and very ready to adopt the methods suggested. 


Volume XI of the Ministry's Register of Dairy Cattle was 
published on June 14, and contains particulars of 7,500 cows 
selected on their milk yields during the 
Begistor of year ended October 1,1927. The qualifica- 
Dairy Cattle tion necessary for a cow to be eligible for 
entry in the Register was that its milk 
yield was not less than the standard prescribed for its 
breed or type. The standard yields are as follows :— 

Friesian .. .. .. ., 10,000 lb. 

Ayrshire, Blue Albion, Lincoln Red „ 

Shorthoni, Red Poll and Shorthorn ’ 

All other breeds or types .. 8,000 lb. 

The number of entries in the Register is restricted to 7,600, 
which allowed only for the inclusion of 48 per cent, of the 
total number of cows eligible. Of these cows, 45 gave between 
8^000 and 9,000 lb. of milk during the year; 434 between 
9,000 and 10,000 lb. ; 3,041 between 10,000 and 11,0001b. ; 
1,878 between 11,000 and 12,0001b. ; 1,136 between 12,000 
and 13,000 lb. ; 501 between 13,000 and 14,000 lb. ; 241 
between 14,000 and 1-6,000 lb.; 210 between 16,000 and 

20,000 lb.; and 16 over 20,000 lb. Nineteen recognized breeds 
or types are represented in the volume, 61 per cent, being of 
the Shorthorn type; 20 per oent. Friesian ; and 4 per cent. 
•Guernsey. A statement is included showing the number of 
cows of each breed eUgiUe for entry in the Register, the 
number and distribution of the yields of the cows of each 
breed entered, and the lowest yields entered for each breed. 

2o 
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A list of 266 oown in zespeot of which oertdjQostes oi merit 
hsra been awazded is also inolnded in the Register. To he 
normally eligible for a oertifioate of merit, a cow must have 
calved not leas lAan three times during a period of tiuee 
oonseoutive milk>reoording years, and have given during those 
years not less than the prescribed yield of milk, which for the 
three years ended October 1,1927, was 30,000 lb. for Friesiams; 
27,000 lb. for Ayrshires, Blue Albions, Lincoln Bed Shorthoma, 
Bed Polls and Shorthorns; and 24,000 lb. for all other Ineeds 
or types. 

Particulars are also given of pedigree bulls of proved milkmg 
stnun. The condition of entry of a bull in this Section of the 
Begister is either (a) that its dam and sire’s dam most have 
given the standard yield prescribed for their breed or type 
during a milk-recorcling year, or (b) that it has two or more 
daughters which have given not less than the standard yield 
joescribed for their breed or type in a milk-recording year. 
Entries relating to 99 bulls are given in the volume, 63 ci which 
qualified under condition (a) and 36 under ctmdition (b). 

An up-to-date list of the hCIk Becording Societies in England 
and Wales is also included in the Begh>tor, giving particulars 
ci each Society and the name and address of the Secretary. 

Dairy farmers and othms desirous of acquiring pedigree or 
non-pedigree animals with authenticated milk records should 
find the Blister a valuable book of reference. 

The Begister is priced Is. post free, and can be obtained 
from H.M. Stationery Office, Adastral House, Kingsway, 
London, W.G.2, or through any bookseller. A copy of the 
volume is issued free to all members of Milk Becording 
Societies. 


At a conference of representatives of potato growers, 
wholesalers and retailers which was convened by the hfrnistry 
on May 2, the suggested standard gradea 
Snggwled Standard for ware potatoes which were demon- 

Ozadei lor Ware strated at several agricultural shows 

Potatoes last year under tiie auspices of the 

Munstiy were reviewed and amended, 
having in view further demonstrations this year. The grade 
names used hist year were also revised. The grades now 
proposed are:— 

g|MM^ minimum sise (diametw) S inohea 
Bsteoted ,, ,, » 1| » 

Staadaid „ „ w If « 


S» 
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All grades should be clean, healthy, true to type and free 
from serious defects within the following limits :— 


Grade 


Special 

Selected 

Standard 


(a) (6) (c) Maximum 

Under Size Soft Bot, Other Disease Total 

Wireworm, etc. or Damage Defects 

(ah (bh (c) 

per o^t. per cent. per cent. per cent. 

2 1 2 4 

3 2 3 6 

3 3 3 6 


Earth and other extraneous matter should be less than 
4 per cent, in potatoes loaded before November 1 each year and 
under 2 per cent, thereafter. 

These grades were demonstrated at the Cambridge and Isle 
of Ely Agricultural Society’s Show at March on June 12, and at 
the Lincolnshire Agricultural Society’s Show at Scunthorpe on 
June 27 to 29, and are to be demonstrated also at the Great 
Yorkshire Show at Halifax on July 18 to 20, and at the Royal 
Lancashire Show at Oldham on August 2 to 6. 

« « 


The index of prices of agricultural produce for May was 
three points higher than in April and at 54 per cent, above 
the level of the base years 1911-13, it 
The Agricultural was twelve and four points higher than 
Index Number in May, 1927 and 1926 respectively. The 
increase as compared with April was due 
to the continued advance in the prices of fat cattle, wheat,'oats 
and potatoes. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1923 


Percentage inorease compared with the 
average of the oorreq[>onding month in 


Month 



1923 

January 



67 

February 



63 

March 



69 

Apnl .. 

Buy .. 



64 

64 

June 



49 

July .. 



60 

August.. 



62 

September 



62 

OAbhw 



60 

November 



61 

Deomher 



66 

Gram .—^Wlieat was lid. 

per 


average of lls. Id. per owt. and 


1911-13 


1924 

1926 

1926 

1927 

1928 

60 

71 

68 

49 

45 

61 

69 

63 

46 

43 

67 

66 

49 

43 

46 

63 

69 

62 

43 

61 

67 

67 

60 

42 

54 

66 

63 

48 

41 

— 

63 

49 

48 

42 

— 

67 

64 

49 

42 

— 

61 

66 

66 

43 

— 

66 

68 

48 

40 

— 

66 

64 

48 

37 

— 

66 

64 

46 

38 

— 


I. dearer on the month at an 
' per cent, above pre-war, as 
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tsompeaed WiUi m average of 12s. Id. pet ewt> and 58 per dmb. 
a year ago. Barley was unaltered du^5g May at IQS. I6d. per 
ewt. and 41 per cent, above 1911-13, whereas in the oorre- 
Bpbnding period of 1927, prices rose by 4df. per owt. and the 
in4Bt number was five points higher. Hie increase of Is. 4d. 
per ewt. in the average price of oats wMeh occurred during tihe 
month under review brought ibis craeal to the very high level 
of 74 per cent, above pre-war, a rise of ten points on tiie m<nith 
and 47 points (m the index figure recorded a year previously. 

Live Stock .—^The advance in the price of fat cattle which has 
been noticeable in the past few months ccmtinued during May 
and second quality cattle at an average of hpproximately 
56s. per live owt. were 2a. 8d. per ewt. dearer thafi in April, and 
9s. per ewt. dearer than in May, 1927. Fat cattle a^ now 
48 per cent, above pre-war as against an average of 27 per 
cent, for the whole of the year 1927. Fat dieep during May 
were about the same price as in April, but as a fall in prices is 
customary at this season the index number rose by li points 
to 90 cent, above 1911-13. It is noticeable that fat sheep 
have sold at appreciably higher prices since Christmas^ the 
lowest index number recorded this year, viz., 56 per cent, above 
pre-war in February, being six points higher tfa^ the average 
for the whole of last year. Store cattle and sheep have also 
sold at advanced prices, the index numbers for both classes 
being 4 points higher on the month at 26 and 60 per cent, 
respectively above the level of May, 1911-13. Dairy cows were 
slightly cheaper at 33 per cent. Both fat and store pigs showed 
a reduction in price, in accordance with the usual tendency 
at this period of the year, baconers declining one point, porkers 
five points and store pigs nine points to 42, 40 and 26 per cent, 
above the pre-war level. 

Dairy and PovUry Produce .—^The customary reduction in 
butter prices occurred in May, but, although the index number 
fell three pomts on the month, the level of prices at 52 per cent, 
above 1911-13 was ten points higher than that of May, 1927, 
Cheese prices also continued high, Cheddar selling at about 
85 per cent, more than joe-war as compared with 46 per cent, 
a year ago. Milk declined from 63 per cent, to 53 per oent. 
above the base years, the average contract price being affected by 
an appreciable reductionin the Manchester area, the decline 
similar to that experienced in May, 1927. Egg prices advanced a 
little during the m<mth under review, but not to the same extent 
as usual and tibe index number was two points lower at 85 per 
cent, above pre-war, while poultry, which ooxitinued to sell at 
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scaiMwlurt kighw prioM thaa Um^ yeur, were ten pointo higher 
at 51 per cent, above 1911-13. 

Offtgr Commodities .—^Potatoes sold at oonsiderablj higher 
prices in Iday following upon sharp advances in April, and the 
index number for May at 120 per cent, above pre-war marks 
the highest level recorded since May, 1926, when the index 
number stood at 124 per cent, above the base years. In May, 
1926, potatoes were 16 per cent, and in May, 1927, they were 
74 per cent, dearer than in 1911-13. Vegetables also were dearer 
in Hay than in the previous month, and hay at 14 per cent, 
above pre-war was three points higher than in April. Wool 
was one point higher at 72 per cent, above the 1911-13 level. 

Index numbers of different commodities during recent 
months and in May, 1926 and 1927, are shown below:— 


Peroentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13. 


Commodity 

j 

i 

1926 

1927 

1928 

May 

May 

Feb. 

Mar. 

Apl. 

May 

Wheat 


..1 

67 


29 


34 

40 

Barley 



22 

46 

34 

36 

41 

41 

Oats 




27 

42 

49 

64 

74 

Fat cattle .. 



43 

24 

32 

88 

43 

48 

Fatdieep «. 



67 


66 

61 

78 

90 

Bacon pigs 



88 

68 

38 

40 

43 

42 

Fork piffGi .. 




66 

42 

46 

46 

40 

Daily cows 


1 

86 

24 

29 

31 

34 

33 

Store cattle 



29 

23 

26 

23 

22 

26 

Store sheep 


*1 

56 

38 

44 

47 

46 


Store pigs.. 



122 

99 

41 

36 

86 

26 

Eggs 



38 

28 

33 

26 

37 

35 

Poultry 



61 

41 

39 


41 

61 

Milk 





66 

66 

63 

63 

Butter 



62 

42 

47 

47 

66 

52 

Cheese 



83 

46 

69 

66 

78 

86 

Potatoes .. 



16 

74 

71 

82 

94 


Hay 



9 

2 

12 

12 

11 

14 

Wool 

.. 


29 

31 

62 

70 

71 

72 


The Pream Memorial Prize, which is annually awarded 
by the Minigtry to the candidate who obtains the highest 
marks in the examination for the 
The Fream National Diploma in Agriculture, has 
JMtemiOrial Fliw been won this year by Mr. Charles Turner, 
a student of the West of Scotland 
Ag^oultax^ Cdlege, Glasgow. The value of the prize this year 
ia about £7, which is to be devoted to the purchase of books. 
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DcnEKQio preetmt aeamn tiie Minititity ha* eontiaoed io 
. demonstrate better maibetiiig SMtlMds 
*TT!r* *ZT "* at agrioultural shows. Hw maiiwtuig 
of ^ «d pooltoy h. !>.« 

^*®®*®* strated at tee following up to 


the middle of June 


Whaifedale Show at Otley .. Bfsy 11-12 

Bath and West and Southran Counties Show at 

Dordiester .. May 22-26 

Devon County Show at Exeter .. May 30-June 1 

Staffordshire Show at West Bromwich .. June 12-18 


Fruit marketing has been demonstrated twice:— 

Essex Show at Chelmsfcwd .. May 23-24 

Devon County Show at Exeter .. .. May 30-June 1 

An exhibit of fruit packages etc., was also given at the East 

Mailing Research Station cm the Associate Members’ Day 
I May 15). 

With the approval of the Pig Industry Council, four demon¬ 
strations of tee marketing of pigs and pig products have been 
given at the following shows;— 

Wiltshire Show at Salisbury .. May 16-16 

Devon County Show at Exeter .. May 30-June 1 

Suffolk Show at Bury St. Edmund’s .. .. Jime 7-8 

Royal Cornwall Show at Bodmin .. .. June 13-14 

The first potato marketing demonstration of the year was 
given at the Cambridge and Isle of Ely Show at March on 
June 12. 

A further step forward was taken at the Royal Norfolk 
Show at Norwich (June 27-28) when the demonstrations 
covered not on'y eggs and poultry, fruit, pigs and pig products, 
but, in addition, cattle. The cattle demonstration, which 
thus made its maiden appearance, related to fat cattle and 
calves, and included a display of sides of beef, illustrative of 
suggested standards and of present-day market requirements, 
a demonstration by means of joints and cuts of beef of desirable 
and undesirable features; displays of veal, showing the 
leqniiements of the trade ; and of beef products, hides, etc. 

The following demonstrations are to be given during July 
and the early part of August:— 

July 10-14 Royal Show at Nottingiuun .. Eggs and poultry, 

fruit, pigs, 
potatoes, cattle 

„ 18-80 Cheat Yorkshire Show at Halifax .. Potatoes 

„ g6-29 Tunbridge Wells Show at Tunbridge Eggs and potdtry, 

Wdh .. oatMe 




1988.} Vabm Womsm' Minimum Wages. 398 


August 8-6 BoyAl liiuKoashiro Show at Oldham Pigs, potatoes 

,, 8-9 Taunton Deane Hcurtieultural Show 

at Tauhton.. . . .. . , Fruit 

8-10 Royal Welsh Show at Wrexham .: Eggs and poultry, 

cattle . 

A potato marketing demonstration will also be given at 

Sandy, Bedfordshire, cm August 30. 

a « a a * a 

Firm Workers’ Minimum Wages.— A meeting of the Agricultural 
Wa^ Hoax'd was held on May 23, at 7 Whitehall Place, S.W. 1, the 
Ghmrman, Viscount Ullswater, G.C.B., presiding. 

The Board considered notifications from the Hertfordshire Agricultural 
Wages Committee of decisions fixing special overtime rates of wages 
for male and fenaale workers employed on the hay harvest in 1928, 
and special minimum rates of wages for xhale and female workers 
employed on the com harvest in 1928, and made Orders carrying the 
decisions into effect as from May 28. The overtime rates fixed in 
respect of the hay harvest are, for male workers of 21 years of age 
and over, lOd. per hour, and for female workers of 19 years of age and 
over, 7id. per hour. In the case of the com harvest the minimum 
rates fixed are, for male workers of 21 years of age and over, 10].d. 
per hour, and for fexnale workers of the same age, 7 Jd. per hour. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Boai-d. 

♦ « « * 4s ♦ 

Special Minimum Rates of Wages for the Corn Harvest.— Special 
rates of wages for employment on the com harvest in 1928 have been 
fixed by the following A^cultural Wages Cormnittees; Devonshire, 
Dorset, Hertfordshire, Norfolk, Somerset, Wiltshire,^ and the East 
Riding of Yorkshire, whilst in the following areas notices of proposal 
to fix such rates have been issued, inz., Cambridgeshire and li^e of 
Ely, Essex, Hampshire and Isle of Wight, and Suffolk. In each case 
similar rates were fixed last year. 

Except in the caaes of Cambridgeshiie, Essex, Hertfordshire, and 
the East Riding of Yorkshire the rates which have been, or are proposed 
to be, fixed, apply to male workers only. In certain areas the rates 
take the form of special differential rates for overtime employment 
on the com harvest, the rate for male workers of 21 years of age and 
over being lOd. per hour in Devonshire, Dorset, and Somerset, and 
9d. per hour in Hants and Isle of Wight and Wiltshire. In the East 
Riding of Yorkshire the special overtime rates are, for male workei-s 
of 21 years of age and over who are not boarded and lodged by their 
employer, Is. 3d. per horn:, and for workers who are board^ and 
lodged by their employer: foremen, beastmen, shepherds and 
wCggoners Is. per hour; third and fourth lads 9d. per hour; €uid 
other beginners 7d. per hour; whilst in the caae of female workers 
of 16 years of age and over, the special overtime rate is lid. per hour. 

In Cambridgeshire and Isle of Ely special minimum rates are 
proposed, the rate in the case of male workers of 21 years of age and 
over being £11 for a period of 4 weeks of 64 hours per week. Employment 
on Sundays or in excess of 64 hours per week is to be paid for at the 
rate of lid. per hour. The special minimum late for female workei*s 
of 18 years of age and over is 8d. per hour. 

In Essex it is proposed to $x special minimum rates of wages. In 
the case of male workers on farms of over 60 acres of com the special 
rate takes the fonn of a bonus of £6 6s. for the harvest p^iod, 
this bonus bekkg payable in addition to the ordinary weekly min i mu m 
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uiidMr» tlie iqp«eial wiinignim mte for the hardest poiiod k IS{d. per 
hour for mide woftos of 21 years of age and over* the ease <d 
female woriters of 21 years of age and over On all fanna the iQ)eoial 
mhiimum rate is 7)d. per hour. 

Spedal hourly minimum rates of wages have been dzed in Hertford* 
ithife* the rate in the case of male wothers of 21 years of age and over 
being 10 ^. per hour, and in tlie ease of taaale wodcsss ii the same 
age, 7|d« per hour. 

In Nmfdk, special minimum and overtime rates of wages bave 
been fixed, those in the case of male wodcers of 21 years of age and 
over bemg £11 for the full month of 24 consecutive woildng days 
(excluding Sundays) or for the harvest period as the case may he. 
In the case of woijbm who do not work the full period, special difierential 
latee are payable for overtime employment on harvest work, the rate 
in the case of male wodfeafa of 21 years of age and over being 9^. per 
hour. 

In Suffolk the special minimum rates proposed are, for male workers 
of 21 years of age and ^ver on farms of at least 60 acres of 00114 £6 
payable ia addition to the ordinary minimum wage and in Uea of 
overtime rates, tha hops of work being not more than 12 while fbe 
crops are bemg oarted,'lmd 11 while oth^ harvest work is in progress 
but so that the total hours shall not exceed 70 in any one week. On 
fanna of kss dma €0 aorea of com the special minimum rate for male 
wmkmss of 21 years ot age and over ia lOd. per hour. 

In all cases, lo aa or rates are proposed or have been fixed for younger 
wcr kesa. 

Copies of the Orders in full may be obtained free of charge, on 
application to the Secretary, Agrioultural Wages Board, 7 Whit^all 
Place, London, S.W. 1. 

In areas where the Agricultural Wages Committees have not fixed 
any special rates for the com harvest, employment on such work 
must, of oouise, be paid for at not less than the ordinary minimum 
and overtime rates. 

a a a a a a ^ 

Enfctfsement of MliUiattm Batss of Wagss.— During the month 
ending June 15, legal prooee#qgs were instituted against four employ¬ 
ers for failure to pay minimuth and overtime rates of wages fix^ by 
the Orders of tlm AgriculturBl Wages Board. Particulars of the 
oases are as follows:— 







Arrears 

No. of 

County Court 


Fmea 

Costs 

of 

worliers 






wages 

‘ con¬ 

1 

£ 

s. 

d. 

£ s. d. 

£ 8 . d. 

cerned. 

Qlouoesier Thombuiy« 

4 

0 

0 

.110 

19 16 1 

1 

Hereford. Lecmiiister. 

10 

0 

0 

— 

22 1 10 

2 

h/tam ** Qpiitang .. 

8 

0 

0 

3 7 6 

46 4 3 

3 . 

Uuooln .. UMatfy .. 

. 1 

0 

0 

0 17 6 

19 4 

1 , 


£18 

0 

0 

U 6 0 

£88 11 6 

7 

a a 


a 


a a 

a 



Pooi igi MoaHi Diieaso* —Since the report In last nxmthk issue of 
this JotmaL no outbreak of foot*aad-mouth has been eon* 

flisaad in Gvtat Bsitain. The last outlnoak was confinned at fiair>don , 
near Stafford, on May 20. - 
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NOTES FOR THE MONTH 

The Rt. Hon. Walter Guinness, D.S.O., M.P., Minister 
of Agriculture and Fisheries, speaking at Elveden on July 7, 
said that the Government scheme for 
The BDnister of rating relief would be of great assistance 
Aglicnlture and in maintaining and increasing employ- 
Local ment by removing a millstone from the 

Government neck of productive industry and so 

Rdorm enabling many producers, who were now 
working at a loss, again to conduct 
their industries on a profitable basis. The scheme would bring 
about a much fairer distribution of local expenditure in rural 
areas and between the rural areas and the towns. 

In many rural districts the de-rating of agricultural land 
and buildings would involve the loss of one-half of the present 
rateable value, and the resulting loss in rate income would 
be made up by Exchequer grants greater in amount than the 
rates which they would replace. The present system of 
Exchequer grants would be transferred, and the res^t would 
be of great advantage to those areas of dense population on 
the one hand, with their problems of poverty and their small 
resources, and to those areas of sparse population on the 
other hand, where the cost of necessary local services per head 
of population was high. These anomalies would be removed 
by an ingeniously devised formula under which in future 
Exchequer grants would be adjusted according to the needs 
of the locality. 

Even under the new scheme, however, fluctuations would 
take place in the cost of Local Government, and the Central 
Government must provide against the effect of such fluctua¬ 
tions. They should remember that if one-half of the rateable 
value of a rural district were to be wiped out owing to the 
de-rating of agricultural land and buildings, a shilling rate 
would in future be required to bring in the same sum which 
formerly accrued from a rate of 6d. The only way to avoid 
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this fluotuation was to widen the area of charge both for 
Foot Law and road services, and this the Gbvemment 
proposed to do. 

b rural areas the work of the Boards of Guardians had 
been admirable, but the system was no longer in accordance 
with modem requirements, and the smallness of the areas 
involved overlapping of services which could now be more 
efficiently administered on a county basis. It was to be hoped 
that many of the rural guardians would, as members of the 
new Poor Law Sub-Committees, continue to give their personal 
services in the work which they had done so well in the past. 

It had been universally admitted that the growing cost 
of road expenditure threw an unfair burden on the rural rate¬ 
payer. The upkeep of main roads had been charged to the 
county, but the District Councils had had to pay for the 
subsidiary roads. In the days of horse traffic and early 
motoring this classification bore some relation to the origin 
and benefit of the traffic carried. Now, however, commercial 
traffic and heavy pleasure traffic from the towns caused 
heavy wear and tear on the by-roads, and the cost of bringing 
tiiese smaller roads up to modem requirements for this traffic 
was far beyond the resources of the rural communities. In 
this case it would be to the great financial benefit of the 
rural areas that the more generous State grants which the 
Government now proposed should be accompanied by an 
equalization of burden over the whole coimty, so as to make 
the richer areas, from which the motor traffic onginated, 
contribute for the first time fairly towards the expenditure 
which they now threw on to the rural ratepayer. 

Rural District Coimcils had done their best to administer 
a system which had become unsuitable to modem needs, but 
the public must not allow appreciation of their admirable 
work to stauad in the way ot a great reform designed for the 

ben^t of the overburdened ratepayer. 

* * * * • * 

Thu following accoimt shows how an exceptional small¬ 
holder became the owner of his statutory holding, and records 
what is, in many respects, the most 
Small WftMingB : remarkable achievement of its kind that 
A foooeBlIlll has been reported to tiie Ministry within 
(hnin4)ocapier recent years. 

The holder is a married man with 
four children. Before the War he was employed as a cowman, 
and out of his wages managed to put asitfe a small amount 
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regularly for the object he had in view. He served in the 
Armjf and on his return to civilian life took a situation as 
dairyman on another farm. In 1920 he applied to his County 
Council for a small holding; and in 1921 was granted the 
tenancy of a holding which comprises a double bungalow 
with two annexes (converted Army huts), and a long range 
of corrugated iron shedding, together with about 34 acres 
of poor down land. The area consisted of 25 acres of pasture, 
4 acres of cultivated land, and 6 acres occupied by buildings, 
yards, road and waste. This holding formed part of a farm, 
consisting of rough arable and pasture, which had been used 
by the Army during the War, and numerous Army huts and 
rough iron sheds were scattered over the land. 

The tenant first paid a rent of about £68 per annum, but 
this was subsequently reduced to £56. His capital, on entry, 
amoimted to £300, and this was expended on the purchase 
of four good dairy cows, two heavy horses and the necessary 
implements. His former employer gave him an old farm 
wagon and a set of harrows. He commenced to retail milk 
on a small scale, delivering daily to a suburb of a neighbouring 
town. As his round increased, he borrowed £25 with which 
he purchased a donkey, cart, harness, milk chum and the 
necessary utensils for delivering the milk. 

In 1925 he accepted an offer from the County Council to 
sell him his holding for £1,025. He paid down £370—^the 
whole of his available capital—and took up a mortgage of 
£655, to be repaid over a period of 20 years with interest 
at the rate of 5 per cent. The crowning achievement of the 
family consists in the fact that the whole of the £655 was 
paid off by April, 1928, this sum having been saved during 
a period of about two and a half years. Apart from the profits 
derived from the holding, the only income has been 10s. per 
week, representing the rent of part of the double bungalow 
which was sub-let. 

The stock kept by this smallholder includes 16 cows, 
(3 with calves at side), 2 good working horses and 2 ponies ; 
no poultry or pigs are kept, simply because he has no time 
to look after small stock. His arable land (about four acres) 
is reported to be in a splendid state of cultivation and is 
growing one of the best crops of wheat that the Ministry’s 
District Commissioner has seen. In addition to the statutory 
holding, 12 acres of rough grass have been rented and 40 
acres of good grassland taken over until the end of the year. 

There is no doubt that the holder and his family have 

2d2 
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suffered hardships and have exercised considerable self- 
denial to achieve the object they had in view. His wife and 
eldest boy have ably assisted him in his undertaking. All 
their energies and spare cash have been devoted to the 
improvement of the land and stock, and the family are justly 
proud of their splendid achievement. 

« Sd « Us « lit 

The Pig Industry Council was appointed by the Minister of 
Agriculture in March last to consider the circumstances 
affecting pig production in England and 
Pig Indlistry Wales, with special reference to methods 
Cotmcil of marketing and to the requirements of 
the home market, and to make recom¬ 
mendations, from time to time, with the object of inQ?*easing 
the home production of pork and bacon. 

Under its chairman, Mr. E. R. Debenham, the Council 
has held a number of meetings which have been devoted to 
preparing a programme of work. As a result of these pre¬ 
liminary meetings, five sub-committees of the Council have 
been constituted to deal with the following subjects:— 

(а) Breeds^ Breeding and Recording. 

(б) Feeding. 

(c) Veterinary. 

\d) Pig Management. 

(e) Marketing. 

The chairmen of these Committees are respectively: 
(a) Viscount Folkestone, (6) Mr. Leopold C. Paget, (c) 
Captain the Hon. Godfrey Phillimore, (d) Mr. •Theo. A. 
Stephens and (e) Mr. H. German. 

In accordance with the principle adopted by the Minister 
in his appointment of the Council, the interests of breeders, 
feeders and distributors are represented on each sub-committee. 

The questions which have been referred by the Council to 
its Sub-Committees for consideration are summarized below. 

(а) The suitability of the breeding stock of the comitry for 
the requirements of the pork and bacon markets is to be 
considered, and, taking into account, from the point of view 
of the producer, the prolificacy, early maturity and cost of 
feeding of the various breeds and crosses, a breeding poliey 
will be drawn up to meet commercial requirements; pig¬ 
recording schemes will be investigated, and means will be 
considered whereby commercial pig classes at agricultural 
shows can be encouraged. 

(б) The food requirements for pigs at various ages, the 
methods and costs of feeding, and the suitability of cereals. 
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grass, and other foods as to growth and quality of flesh, are 
among the questions set down for consideration by the Feeding 
Sub-Committee. 

(c) The Veterinary Sub-Committee will consider the 
various diseases affecting pigs, the conditions favourable to 
the spread of the diseases, and the practical safeguards and 
precautions which should be taken to prevent disease. 

(d) The Pig Management Sub-Committee will investigate 
the various methods of pig-keeping, and will report on the 
most satisfactory and most economical methods of housing 
and general handling of pigs destined for the pork and bacon 
markets. 

(e) The existing methods of marketing live pigs and pig 
products will be fully explored by the Marketing Sub- 
Committee. With a view to considering what means can be 
adopted to put the suggestions into practical use, this Com¬ 
mittee will also examine the various suggestions for the 
improvement of the marketing side of the industry put forward 
in the two reports recently published by the Ministry on 
the Marketing of Pigs and the Pork and Bacon Trades. 

The Council realizes that the programme of work which it 
has so far drawn up does not cover all the subjects which will 
require its consideration ; other matters affecting the industry 
will, however, be fully investigated by the Council in due 
course. 

The Secretary of the Council is Mr. J. B. Baber, M.C., 
10 Whitehall Place, London, S.W. 1, to whom all communica¬ 
tions should be addressed. 

♦ iK ♦ )|e * 

Subsequent to the note which appeared in the July issue of 
the Journal it has been suggested that the grades for ware 
potatoes should be as follows :— 
SufflfCSted Grade Min. Size 

Standard Selected ” ., .. . . 1J in. 

Oiades for Ware “Standard”. if in. 

PotatoaS * Medium ’* 1J in. 

It is further proposed that there should 
be a standard specification, with tolerances for defects, 
applicable to all grades by way of defining a marketable 
sample, as follows :— 

Specification (AU Grades ).—Standard ware potatoes of all 
glades shall be reasonably clean, healthy, free from serious defect 
and suitable for human consumption. 

When the variety and/or type of soil on which potatoes have 
been grown are specified at the time of sale, standard wcue potatoes 
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of all grades must conform to the description given to the extent 
of at least 96 per cent, by count. 

Unsightly and large, oversize potatoes shall be picked out 
before offering standard ware potatoes of any gr^e for sale (any 
potato which exceeds 3^ in. in its smallest diameter shall be 
deemed oversize), and potatoes smaller than the minimum size 
specified for the grade shall be dressed out, but otherwise, as far 
as size is concerned, standard ware potatoes shall be packed and 
sold as grown. 

Tohrancea for Defects: (a) Undersize. —^In all grades, the 

quantity of potatoes present which, in the normal way of dressing, 
will pass through a riddle having a mesh of the minimum size 
specified for the grade, must not amoimt to more than 3 per cent, 
of the total weight, and, of this, not more than 0*6 per cent, shall 
pass through a riddle having a 1 in. mesh. 

(&) Disease or Damage. —^The quantity of potatoes present 
which are appreciably diseased and/or damaged must not exceed 
3 per cent, of the total weight; and, included in this amoimt, 
the part consisting of potatoes obviously affected with soft rot 
must not exceed 0*26 per cent, by weight of the total. 

(Notes :— 

(i) Any disease or defect the presence of which may be 
established by cutting open the potato shall be taken into 
account. 

(ii) A potato shall only be regarded as being obviously affected 
with soft rot if, at the time of inspection, it is squashy 
and/or the surface is at some part distinctly broken or wet 
owing to disease.) 

(iii) Potatoes suffering from superficial disease or damage, 
including damage by worms or slugs, which affect the skin 
only, shall not be reckoned as diseased or damaged unless 
more than one tenth (tV) of the surface is affected. Potatoes 
having worm or slug holes penetrating into the fiesh shall 
be regarded as damaged. 

(c) Earthf etc. —The amount of earth and/or extraneous matter 
present must not exceed 4 per cent, in potatoes loaded up to 
November 1 in the year of harvesting, and 2 per cent, after 
November 1; the percentage to be calculated on the net weight 
of screened potatoes. 

(d) The maximum aggregate defect on account of all under¬ 
sized, diseased and damag^ potatoes, earth, etc., in a consign¬ 
ment shall not exceed 6 per cent, by weight of the total at any 
time. 

He « sK Ik « « 

Thb Miiustry’s Annual Report on the prices and supplies 

of agricultural produce and requirements in 1927-28 will 
shortly be issued. This report discusses 
Agrionlinral the movements in prices of the different 
Steiistios, 1927-a commodities during 1927, and price 
Part n changes are oompa^ over a series of 
years by metms of index numbers. The 
Report shows that, during the cereal year 1926-27, prices of 
agricultural produce averaged 47 per cent, above 1911-13, as 
compared with' 63 per cent, in the previous cereal year, while 
in the sevmi months September, 1927, to March, 1928, the 
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index number declined further to 42 per cent, above pre-war. 
Prices of feeding stuffs advanced from 28 per cent, in 1925-26 
to 33 per cent, in 1926-27, and for the seven months September, 
1927, to March, 1928, they averaged 48 per cent, above 
1911-13. Fertilizers averaged only 3 per cent, above pre-war 
in the period September, 1927, to March, 1928 as against 
13 per cent, in the cereal years 1926-27 and 1925-26. 

The Report also contains references to agricultural wages, 
the prices of seeds and machinery, and the progress made 
under the Markets and Fairs (Weighing of Cattle) Act of 1926. 

Tables are appended to the Report showing the monthly 
average prices in 1927 of most agricultural commodities, 
together with figures of the imports of live stock into Great 
Britain from Ireland and of imports into the United Kingdom 
of all the chief classes of agricultural commodities. 

The Report, which forms Part II of the Agricultural 
Statistics, will be obtainable through any bookseller or direct 
from H.M. Stationery Office, Adastral Hou^, Kingsway, 
London, W.C. 2. 


Approximately 1,700 delegates registered as members of 
the World’s Dairy Congress, which opened at the Central 
Hall, Westminster, on Tuesday, June 26, 
World’s and concluded on Thursday, July 12. 

(I)' Dairy This number included upwards of 150 

Congress official delegates, representing 42 nations 
participating in the Congress. 

Many pax)ers, dealing with the leading problems concerning 
milk and milk products, were read at the conferences which 
were held at the Central Hall on the mornings of the first 
three days of the Congress. These conferences were weU 
attended and provoked useful discussion. Papers were also 
read at Reading on July 2 and 3, and at Edinburgh on 
July 6. 

addition to the paper-reading conferences, four scientific 
discussions were held, dealing respectively with animal 
physiology in reference to milk production, veterinary 
medicine in reference to dairy cows, dairy bacteriological 
technique, and dairy chemical technique. 

It is understood that all the papers read at the Congress, 
with a verbatim note of the discussions which ensued, will be 
published in the Proceedings of the Congress, to be issued as 
aoon as praotioable. 
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On July 2 and 3 the headquarters of the Congress were 
changed from London to Beading, and delegates were given 
an opportunity of visiting the University, the Research 
Institute and the British Dairy Institute, as well as various 
farms and dairies in the neighbourhood. From July 6 to 8 
the Congress was held in Scotland, where delegates 
were received officially by the Corporations of Edinburgh and 
Glasgow, and from July 10 until the closing date on July 12 
the headquarters were at the Royal Agricultural Show, 
Nottingham, where a very large and representative collection 
of dairy machinery and equipment was staged under the 
direction of the Congress Committee. H.M. the King visited 
this exhibit on July 11, and the Chairmen of the various 
committees of the Congress, together with some of the official 
delegates, were presented to him. At the conclusion of the 
Congress proper, a tour was arranged throughout Northern 
Ireland and the Irish Free State. 

H.M. Gk)vemment held an official reception of all delegates 
at Lancaster House on the evening of Tuesday, Jime 26. 
On Wednesday the City Corporation held a reception in their 
honour at the Guildhall, and on Thursday the Congress 
Committee welcomed them officially at the Crystal Palace. 
On Friday H.M. Government gave a dinner to a selected 
number of official delegates at the Hotel Metropole. 

The general impression gained during the Congress is 
that the bringing together of delegates from many nations, 
and the mutual discussion and interchange of ideas which 
ensued, cannot fail to have been greatly to the advantage of 
the dairy industry in the different countries, and particularly 
to the home industry. Prominence has been given to the 
high value of milk as a food, and it is felt that the action of 
the milk industry in canying the Congress through to a 
successful conclusion will, by its evidence that the industry 
is taking active steps to develop a safe and clean milk supply, 
serve to stimulate public interest in the question of an 
increased milk consumption, which in turn should react to 
the advantage of the industry itself. The smoothness with 
which the arrangements were carried through reflects credit 
on tibe organizers of the movement; and the dairy industry as 
a whole, which conducted the Congress on its own responsibility 
wi^out active help from the State, is to be congratulated on 
having brought about a meeting which is generally ^consideired 
to have reached a hi^^ier stuidard of efficiency than any of 
those so far held under the auspices of the Intematioiial 
Dairy Federation. 
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SUBSTITUTES FOR FISH MEAL IN THE 
RATIONS OF FATTENING PIGS 

Report on an investigation carried out under the direction of 
Professor T. B, Wood, Animal Nutrition Research Institute, 
Cambridge; Dr. J. B. Orr, Rowett Research Institute, Aberdeen; 
and Dr. C. Crowther, Harper Adams Agricultural College, 
Newport, Salop. 

Edited by H. R. Davidson, M.A., Dip. Agric., 

Rowett Research Institute, Aberdeen, late of Animal Nutrition 
Research Institute, Cambridge. 

As a feeding stuff for animals, fish meal appears to have 
been first used in Norway, where, in 1892, the Government 
carried out feeding experiments, the successful results of 
which led to the use of fish meal on the Continent on a large 
scale. In spite of the importance of the fishing industry in 
this country, however, it was not until 1905 that fish meal, as 
distinct from fish manure, was manufactured in appreciable 
quantities ; but, even then, it was nearly all exported to 
^rmany and other continental countries. Not until 1916, 
when war conditions interfered very seriously with the normal 
supply of concentrated feeding stuffs, did its use in this 
country become at all common. Feeding trials, carried out 
by teaching and research authorities, soon demonstrated its 
very great value, especially for young growing animals, milk 
cows and poultry; and the subsequent general experience of 
farmers has entirely supported the results of such trials. 

As a result of the increased demand for fish meal, however, 
two problems have arisen. In the first place, the large and 
increasing demand is almost greater than the available supply, 
with the result that the price is higher than many farmers feel 
justified in paying. The second difficulty, w'hich is the very 
serious opposition by pork butchers and bacon curers to its 
use, even in small quantities, is partly due to the varying 
quantity and quality of the fish oil in the meal, and partly to 
the tendency to use unnecessarily large quantities of fish meal. 

There is considerable evidence to show that, when it is 
properly used, fish meal of good quality does not materially 
affect the quality of bacon or pork. Owing, however, to its 
cost and to the very general objection to its use, on the part of 
curers, it wras thought to be desirable to investigate possible 
substitutes for fish meal to which the objections would not 
apply. 

As previous experiments had shoTm considerable and 
confusing variation in results, it was decided to carry out a 
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oo-operatiye inyeBtigation by the two institutes for research 
in animal nutrition at Cambridge and Aberdeen, mid by other 
centres engaged in work of a similar nature. By carrying out 
exactly the same experiment, with feeding stuffs from the 
aa.m« souTce, but with different lots of pigs and under different 
control, an attempt has been made to obtain a reliable check 
on all results and to arriye at conclusions which can siffely be 
applied in practice. 

Expaimemtal Plan : (a) The Important ConstUnenta of 
Fish Meat .—The yalue of fish meal lies in the fact that, 
when used as a supplement to cereals, it supplies what 
is lacking in them from the point of yiew of the growing 
animal. An animal making rapid growth, or maintaining a 
high production either of milk or eggs, necessarily requires in 
its food a high proportion of protein and of mineral salts. 
Further, it is important that these constituents should exist 
in ihe food in a highly digestible condition, because, in the 
young animal, the organs of digestion are as yet only partly 
deyeloped, and in the case of the cow and the hen the 
indiyidual is producing yery much aboye the limit which 
would be expected of her in natural conditions. Finally, 
much recent research has shown that, in many animals, rapid 
and healthy deyelopment is conditional upon the presence in 
the food of some constitutents not yet isolated and which are 
yariously known as vitamins or accessory food factors. The 
vitamin connected with growth is closely associated with 
certain oils and fats; hence it has been assumed that, as 
cereals are in general deficient in protein, mineral salts and 
vitamin-rich oils, it is the presence of these three constituents 
in fish meal which gives it its value, and for which substitutes 
would have to be found. 

In the case of the fattening pig, however, the value of fish 
oil has been shown to be very doubtful. Orr and Crichton^ * 
have shown that pigs fed on a diet to which linseed oil, 
containmg no growth-assisting vitamin, was added grew just 
as well as others receiving cod-liver oil. Drummond, Zilva 
and Golding^ also carried out experiments with results 
which indicated that the requirements of the pig for the fat- 
soluble vitamin A were not of a high order. Crowther* has 
also shown that cod-liver oil had practically no effect on 
growth when added by itself to a cereal mixture, and his 
results were confirmed by White and Roberts,* who foimd 
tiliat pigs on a vitamin-poor ration made as good gains in 
* For references see p. 422. 
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weight and were in as good general condition as those getting 
vitamin-rich green food in addition. Finally Paterson^ 
has shown that i oz. of cod-liver oil per pig per day not only 
gave no appreciable difference in live-weight increase, but 
actually depressed the carcass weight. 

This and other similar evidence—^including unpublished 
results, showing that fish meal, from which all the oil has been 
extracted, produces more rapid growth than ordinary high- 
class fish meal, containing 4-6 per cent, of oil—vindicates that, 
in attempting to find a substitute for fish meal, the question 
of oil may be ignored. It would, therefore, appear that the 
problem resolves itself into finding substitutes for the highly 
digestible protein and for the mineral matter represented by 
the bones and salt which are found in fish meal. The details 
of the successive experiments carried out to this end are 
reported under Experimental Data.*’ 

(6) Pigs Used .—^At the two institutes for research in animal 
nutrition, only pure-bred Large Whites were employed. In 
the Harper Adams experiments, cross-bred pigs out of Large 
White X Essex sows, and all by the same Large White boar, 
were used. Care was taken that the pens should be comparable 
as regards weight, sex and, where possible, breeding. In most 
cases the risk of variation in growth due to worm infection 
was obviated by treating the pigs shortly after weaning. In 
view of the rigorous selection made to ensure uniformity the 
number of pigs available did not usually allow of more than 
seven or eight pigs per pen. 

(c) Feeding ,—^With one exception “ wet ’* feeding was 
employed throughout the investigation. Normally three 
feeds per day were given while the pigs were small, but for the 
greater part of the time a morning and an evening feed were 
the rule. All pens were given as much food as they would 
clean up. Free access to drinking water was given at some 
centres, but not at others. 

(d) Housing ,—^All pigs were housed in similar pens with 
concrete fioors and with the same exposure. 

(c) Weighing ,—^The method of weighing varied with local 
circumstances, but in the later experiments all animals were 
weighed on three consecutive days both at the beginning and 
at the end, the average being taken as the weight on the 
middle day in each case. During the rest of the period, weighing 
was carried out, usually weekly, and in no case did the interval 
between weighings exceed 10 days. Weighing was invariably 
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done before the morning feed, when the pigs were in a semi- 
fasted condition. 

Eiparimentai Data. —^As it proceeded, the investigation fell 
naturally into three main groups. The first of these aimed 
mainly at making a preliminary survey of the problem by 
determining the relative values of the protein and of the 
mineral fractions of fish meal. This having been ascertained, 
the next move was to test the value of several of the available 
vegetable and animal proteins in conjunction with the 
necessary minerals. During this part of the investigation 
the substitutes, although giving nearly as good growth results 
as fish meal, appeared to be responsible for a rheumatic or 

crampy ” condition, which was particularly noticeable with 
some kinds of bean meal. 

The third group of experiments was therefore concerned 
with determining the best kind of bean meal to use, and with 
making further alterations in the mineral mixtures used so as 
to get each ration balanced by its own particular mineral 
supplement. As the crampy ” condition w^as eliminated, 
and as the best of the substitutes actually gave better results 
than fish meal, it was felt that a resume of the results so far 
obtained might now be given. 

First Group o! Ebq^erimenis : Value of Mineral Fraetion.— 

A preliminary communication dealing with one experiment 
in this group was made in 1925,® and it will be useful to- 
repeat some of the findings here. The plan of the experiment 
included five pens all receiving the same basal ration and four 
out of the five receiving supplements in addition. The 
composition of the rations used is given in Table I. 


TABLE I.— Composition op Rations m Pbbliminaby Investigation. 



Pen 1. 

Pen 2. 

Pen 3. 

Pen 4. 

Pen 5. 


Cereals 

Cereals 

Cereals 

Cereals 

Cereals 

Ingredients 



-f 

-^*bean 

•f bean 

+ 




minerals 

meal 

meal-f 

fish meal 








mine 

)rals 





Per 


Per 


Per 


Per 


Per 


Parts 

oent. 

Parts 

cent. 

Parts 

cent. 

Parte 

cent. 

Parts 

cent. 

Barley meal.. 

60 

33-3 

60 

32-8 





60 


Coarse sharps 











(middlings) 

80 

44-4 

80 

43-7 







Maize meal .. 

40 

22*2 

40 

2L8 







Fish meal 


— 

— ■ 

— 


—- 





Bean meal .. 


— 


— 

50 

21-7 

50 

21-4 

_ 

_ 

Mineral 

■1 










mixture 

H 


3 I 

1-64 


— 

3 

1*06 

— 

— 
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The mineral mixture had the following composition :— 

Ground chalk .. .. 300 parts. 

Common salt .. 300 „ 

Iron oxide (FegO^) .. 30 „ 

Potassium iodide .. . . 1 part. 

By comparing the growth of Pens 2-5 with Pen 1, it was 
possible to find out the increase in gain due to the different 
supplements. The difference in gain, for example, between 
Pen 6, on cereals plus fish meal, and Pen 1, getting cereals 
only, showed the gain due to fish meal. Similarly, a com¬ 
parison of Pen 1, on cereals only,.and Pen 2, on cereals plus 
minerals, showed the increase due to the mineral portion of 
fish meal; the other pens supplied information of the same 
kind on the relative effects of bean meal added by itself to 
cereals and also when accompanied by minerals. 

One of the first results of this, as of other experiments in 
the same group, was that both the pens receiving bean meal 
developed a serious loss in condition, and had to be withdrawn 
from the experiment. The principal symptom was a form of 
arthritis or crampiness which, as it became more acute, 
resulted in the pigs being unable to get up and feed normally. 
Further, the condition of the skin was typical of unthrifty 
animals, being scurfy and without the brightness associated 
with normal health. This condition was investigated later, 
in the second group of experiments, and it need only be 
repeated here that of the two pens. No. 4, receiving minerals 
in addition to the bean meal, was the healthier. 

The second result was the complete collapse of Pen 1, which 
received no supplement to the basal ration of cereals. The 
pigs in this pen were behind all the other pens in growth, and 
at the end of the seventh week half of them had to be removed. 
When the experiment terminated at the end of 14 weeks, 
only two pigs were left in this pen, and an estimate, 
based on these two, of what the average growth of the pen 
might have been, indicates that it would have been less than 
half that of the pen receiving fish meal. While they were 
under experiment, the pigs in this pen showed many signs of 
deficient nutrition. Much of their time was spent in licking 
the whitewashed walls of the sty, and this craving was so 
intense that the walls became flecked with the froth produced 
by the continual licking carried on all the time that the 
animals were not eating. Dirty skins and crampiness were 
even more evident than in the case of the pigs getting bean 
meaL 
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The third point of interest was that Pen 2, receiving only 
minerals along with the basal cereals, remained healthy 
throughout the experiment, and showed a very marked 
increase in growth over the pigs receiving cereals alone. As 
was to be expected, the lack of protein reduced growth in the 
first half of the experiment, as is clearly seen from Table II, 
but during the latter half the increase was as great as in the 
case of the pigs getting fish meal. 


TABLE II. 

Pen 1. 

Pen 2. 

Pen 5. 

Cereals 

Cereals 4* 
minerals 

Cereals+ 
fish meal 

Lb. 

Lb. 

Lb. 

27*60 

33*96 

49*23 

35*50 

69*22 

71*00 

(estimated) 

63*00 

103*18 

120*23 

0*76 

1*23 

1*43 

'ating the 

value which 

must 1 

)ortion of fish meal, is confirmed b 


Average gain per pig during 
first six weeks 

Average gain per pig during 
last six weeks 

Average gain per pig in 84 

da3rB . 

Average gain in weight per 
pig per day 

This result, demonsti 


two other experiments. 

In one of these, two pens, of five pigs each, were given the 
following basal ration of cereals 


Fine sharps .. .. .. .. .. 3 parts. 

Coaiee sharps (middlings) .. .. 1 part. 

Barley dust .. .. .. .. 3 parts. 

Bice meal .. .. .. .. 1 part. 

Maize meal .. .. .. .. 2 parts. 


Pen 1 received, in addition to the basal ration, a free choice 
mineral mixture consisting of steamed bone flour, chalk, salt 
and ferric oxide. 


Pen 2 received, in addition to the basal ration, 1 part 
(9*1 per cent.) of fish meal. Table III shows the results. 


TABLE III, 

Pen 1. Pen 2. 

Cereals 4- Cereals-f 

minerals fiidi meal 

ad lib. 

Lb. Lb. 

Avwage initial weight per pig .. 52*5 53*1 

Average final weight per pig 119*7 132*9 

Average gain per pig in 70 days .. 67*2 79*8 

Average gain in weight per pig per day.. 0*96 1* 14 


In the second of these two confirmatory experiments, two 
pens were fed a basal ration of maize meal, oatmeal, coarse 
sharps (middlings) and potatoes, to which were added marmite 
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and swede turnip juice. Pen 1 received the basal ration only 
and Pen 2 had a mixture of calcium-rich salts added. The 
results are shown in Table IV. 

TABLE IV. 



Pen 1. 

Pen 2. 


Cereals 

Cereals-|- 


only 

minerals 


Lb. 

Lb. 

Average initial weight per pig .. 

31*6 

31-0 

Average final weight per pig 

98*0 

163*5 

Average gain per pig in 119 days 

66-6 

132*5 

Average gain in weight per pig per day.. 

0-66 

1*11 


In view of the fact that* these three sets of results were 
obtained independently at two separate stations, the similarity 
of the results is significant. If the figures are examined, it 
will be found that cereals plus minerals gave respectively 
84 per cent, and 86 per cent, of the live-weight gain made on 
cereals plus fish meal.* On the other hand, cereals only 
gave 50 per cent, and 61 per cent, of the gain made on 
cereals plus minerals, or approximately 42*5 per cent, and 
52 per cent, of the gain on cereals plus fish meal. That 
young pigs from shortly after weaning until they reach a weight 
rather under bacon weight (i.c. during the period of most 
rapid growth) should only make 40 per cent, to 50 per cent, of 
normal growth when fed on cereals only confirms how very 
deficient such foods are for pigs. That exactly similar pigs 
should make 80 per cent, to 85 per cent, of normal growth 
when only minerals and no extra protein are added, proves 
what a very important part is played by the minerals supplied 
in fish meal. 

Second Group of Experiments : Suitability or otherwise of 
Bean Meal and other Protein Supplements —The first group 
of experiments having demonstrated the relative importance 
of the mineral and protein fractions, the second part of the 
investigation was devoted to examining the injurious effect 
of bean meal, especially when fed without a mineral supple¬ 
ment. The general observation on the effect of bean meal 
was that although, when combined with a mineral supplement, 
it led, at first, to nearly as good growth as fish meal, it produced 
a ‘‘ crampy ’’ or rachitic condition, which eventually became 
acute, and interfered with the amount of food consumed and 
so, indirectly, with growth. 

Table V, based on one of the earliest experiments, indicates 
this more clearly, the average gain per day showing the 

• la a third comparison made subsequently at another centre, the 
proportion of 19^ per cent, was found. 
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relative position of the bean meal pen during the first and 
second months. 


TABLE V. 




Pen 2. 

Pen 4. 

Pen 5. 


Cereals 4" 

Cereals 4* 

Cereals-h 


minerals 

bean meal 

fish meal 



“{-minerals 



Lb. 

Lb. 

Lb. 

Average initial weight per pig 

74*43 

74*67 

72-67 

Average weight after 28 days 

98*64 

105-69 

108-07 

Average gain in 28 days 

24-21 

31-02 

35-60 

Average gain per day 

0*87 

Ml 

1-27 

Average weight after 66 days 

138-63 

127-90 

166-61 

Average gain in 28 days 

39-99 

22-31 

48*44 

Average gain per day 

1-43 

0-80 

1-73 

In view of the importance, already established, of the 

mineral portion of the ration, it was considered possible that 

the unthrifty symptoms 

observed 

in the bean 

meal plus 


mineral pens, as compared with the healthier condition of the 
pigs on cereals plus minerals only, might be due to defective 
mineral balance in the whole ration. It was, therefore, 
decided to add, in the second group of experiments, a pen 
which would get cereals plus bean meal plus minerals ad lib. 
The results confirmed the belief that the mineral balance on 
previous occasions had been wrong, as will be seen from 
Table VI. 

TABLE VI. 

Pen 1. Pen 2. Pen 3. Pen 4, 

Cereals -f Cereals -f Cereals + Cereals -f 
mineral soya bean soya bean ♦ fish meal 
mixture meaH> meal-f 

minerals mineral 
ad lib, mixture 


Average initial weight per Lb. Lb. Lb. Lb. 

pig . 46-0 460 460 48-0 

Average weight after 83 

days. 100 1 127*7 116*1 125-0 

Average gain in 83 days.. 64*1 81-7 70* 1 79*0 

Average gain per day .. 0*65 0-98 0-84 0*96 


In this case, the growth due to soya bean meal plus minerals 
ad lib. was, if anything, slightly greater than in the case of 
fish meal, whereas, when the minerals were added as a definite 
dart of the ration, the daily gain was only 0*84 lb. as compared 
with 0«96 lb. with fish meal. In addition to this, the pigs 
receiving minerals ad lib. were carried on along with those 
receiving fish meal almost to bacon weight, whereas those 
receiving the mineral mixture in their food had to be with¬ 
drawn at the end of 83 days. 

Ttvo Further Protein Substitutes. —^This information led on 
to the third group of experiments, in which it was found 
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possible to obtain results equal to those from fish meal; but, 
before describing these, the effect of two other protein sub¬ 
stitutes shoidd be reported. Arising out of the discussion on 
the value of fish meal, considerable stress has been laid on the 
animal origin of protein for pig feeding. In this country, the 
most readily available animal protein feed is meat meal, and 
this was compared, in one experiment, with fish meal, and 
also with bean ipeal plus a mineral mixture. I'he results of 
feeding meat meal, however, must, for the present, be 
inconclusive owing to the great variation which exists in the 
proportion of bone which is present in the meal. “ Rations 
for Live Stock,containing the most reliable averages for 
British feeding stuffs, gives the ash content of meat meal as 
3*8 pel cent. The ash in the case of the meat meal used on 
this occasion amounted to 18*3 per cent., and the American 
figures given in Henry and Morrison’s ‘‘ Feeds and Feeding ” 
show that in different samples the ash may vary from 15*3 
per cent, to 45*8 per cent. Such wide variations not only 
produce great differences in the total amounts of protein and 
of the important minerals present, but also interfere seriously 
with the relative proportions. 

Pea meal was another possible substitute which was tested, 
because of the good results which are known to follow feeding 
whole peas to young, newly-weaned pigs. Neither meat meal 
nor pea meal, however, gave as good results as fish meal, 
whereas in this particular experiment bean meal plus a mineral 
mixture actually did as well as fish meal, though most of the 
pigs were beginning to develop “ crampy ” symptoms just 
before slaughter. The actual results are given in Table VII. 

TABLE VII. 

Pen 1. Pen 2. Pen 3, Pen 4. 
Cereals-f- Cereals 4- Cereals-h Cereals+ 
fish meal meat meal bean meal pea meal 
-f mineral -f mineral 
* mixture mixture 

Average initial weight per Lb. Lb. Lb. Lb. 

pig . 44-62 44-87 44-60 44-25 

Average weight after 103 

days. 183*12 175-30 182-00 157-12 

Average gain in 103 days 138-50 130-43 137-40 112-87 

Average gain per day .. 1-34 1-27 1-34 1-10 

In this case both the meat meal and the pea meal led to a 
dry and dirty condition of the skin, and in addition a certain 
amount of “ crampiness ” developed in the pea meal pen. 

Third Group ol Experimeuts: Successful Substitutes.— 
Having detennined that oil had little special value for 
growth, that the mineral part of the supplement was of very 

2e 
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considerable importance, and that, under certain conditionB 
of mineral balance, the vegetable proteins gave satisfactoiy 
results as regards live-weight increase, the last part of the 
investigation was devoted to testing two or three supplements 
which there was reason to believe would be successful. Both 
English bean meal and extracted soya bean meal had already 
proved of value, and results obtained by Paterson*^ and 
Rayns^ indicated that decorticated ground-nut meal was to 
be considered in the same category. 

The final set of experiments was therefore based on the 
following feeding plan. Five pens were fed on the same basal 
ration of cereals which altered in proportion according to age 
as follows :— 

Live weight Coaise sharps Barley 

(middlings) 

30-70 lb. ,45 parts 45 parts 

70-140 „ 80 „ 60 „ 

140-210 16 „ 76 „ 

The five pens were then fed as shown in Table VIII. 

TABLE VIII.—Composition op Rations in Final Gboup op the 
Investigation 

> Pen 1. Pen 2. Pen 3. Pen 4. Pen 6. 

Fishmeal Bean meal Soyabean Dec. earth- Soya Bean 
meal nut meal meal 4* 
Dec. earth' 
nut meal 

Parte Per Parts Per Parts Per Parts Per Ports Per 

cent. cent. cent. cent. cent. 

Basal ration .. 00 90 00 75 9 90 84-5 00 86 0 00 85-2 

White fish meal 10 10 — — — — — — — — 

English bean 

meal .. .. — — 26 21-0 — — — — — — 

Ex. soya bean 

meal .. .. — — — — 13-3 12-5 ~ — 6-66 6-3 

Deo. earth-nut 

meal .. — — — — — 11.4 n o 6-70 6*4 

Mineral Mix¬ 
ture A .. — — 3-63 3 1 3-26 30 — — — — 

Mineral Mix¬ 
ture B .. — — — — — — 3-16 3-0 — — 

Mineral Mix¬ 
ture C .. — — — — — — — — 3*26 3-1 

The composition of the mineral mixtures was as follows 

ABC 
Ground limestone .. 1*6 parts 1*3 parts 1*3 parts 

Steamed bone flour .. 1*26 „ 1*5 „ 1*6 „ 

Common salt .. .. 0*26 „ 0*1 „ 0*2 „ 

Ferric oxide .. .. 0*26 „ 0*26 „ 0*25 „ 

Potassium iodide .. 0*0004 „ 0*0004 „ 0*0004 „ 

From this it wiU be seen that different mixtures of minerals 
were used according to the variations in the mineral content 
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of the different supplements in order to bring all the 
supplemented rations to the same mineral balance. 

Only two stations were actually able to take part in this 
experiment, but the results obtained were in very close agree¬ 
ment, as will be seen from the first part of Table IX. From this 
it will be seen that, on live-weight increase, the only outstand¬ 
ing pen was the soya meal pen (Lot 3), the rest being equal 
withiti the probable range of normal variations. The other 
results are equally similar and only the averages for the two 
stations are given. 


TABLE IX.— Resuilts or Final Experiments. 


Pen 

Live 

weight gain in 
lb. per day 

Meal 

con¬ 

sumed 

per 

11b. 

gain 

Cost 

per 

1 lb. of 
food 

Cost 

per 

1 lb. 
gain 

Health 
and con¬ 
dition 

I 

II 

Av. 

Fish 

meal 

=-100 






lb. 

d. 

d. 


(1) Fish meal .. 

1-33 

1-26 

1-30 

100 

4-00 

1*16 

4*64 

Very good 

(2) Bean meal.. 

1-38 

1-28 

1-33 

103 

4*00 

1*12 

4*48 

Very good 

(3) Soya meal. .| 

1-48 

1*31 

1*40 

108 

3*81 

1*06 

4*04 

Very good; 
skm poor 

(4) Earth-nut 
meal 

1-39 

1-23 

1-31 

101 

4*10 

Ml 

1 

4*55 

Fair; skin 
excellent 

(fi) Soya, plus 
earth - nut 
meal. 

1-34 

1-24 

1-29 

99 

3*98 

Ml 

4*41 

Fair: skin 
fair 


In both cases, the pen on extracted soya bean meal was out¬ 
standing, being the best as regards appetite and growth, whereas 
the pen getting decorticated earth-nut meal was less satisfac¬ 
tory in these respects, possibly owing to the fact that the meal 
used contained 7 per cent, of oil. In both cases, too, pen 5, 
receiving both decorticated earth-nut meal and extracted 
soya bean meal, while coming midway between Pens 3 and 4 in 
most characteristics, showed results which approximated much 
more closely to those from extracted soya bean meal than from 
earth-nut meal. There is reason to believe that, at one centre, 
the growth of the fish meal pen was not as good as is usually 
obtained, so that the relative superiority of the extracted 
soya bean meal pen may not be quite so great as represented by 
the figures. 

WMe the live-weight growth, however, was distinctly the 
best in the case of extracted soya bean meal, it was observed 
that the condition of the skin was the poorest of the five pens, 
and the tendency was for the carcass percentage to be the 
lowest as well. Examination of the fat, after killing and curing, 
also showed that the soya bean meal had a tendency to produce 

2 E 2. 




420 Substitutes for Fish Mbau in Pig Rationing. [August, 


rather soft tissue, although this is not to be interpreted as 
meaning an oily or tainted fat. There was considerable varia¬ 
tion between the carcasses of individual pigs from all the 
pens, and no single ration gave uniformly firm fat in all cases. 

A more detailed examination of the physical and chemical 
characters of samples of fat, taken from some of the Harper 
Adams’ pigs, was made by Mr. F. W. Jackson, B.Sc., A.I.C., 
Chief Chemist to Messrs. Marsh and Baxter, Ltd., the results of 
which will be published elsewhere. It will suffice here to indicate 
that the conclusions were substantially in accordance with the 
ordinary grading of the carcasses, in which the bean meal lot 
were placed first, followed by the soya bean lot classed as 
“ soft.” 

Discussion of Results. —^AU the large pig-producing areas 
of the world, with the exception of the com belt of the’United 
States, which mostly produces lard pigs, have in the past found 
it necessary to supplement the supply of cereals with milk or 
one of its by-products. In Great Britain, however, the demand 
by the large industrial population for liquid milk has made it 
too valuable to be used for pig feeding, and fish meal has largely 
taken its place. The exi)eriments just described indicate 
wherein the value of fish meal lies, and how it can be replaced 
by cheaper and equally satisfactory ingredients. 

In discussing the results which have been obtained, one of 
the most interesting is the effect which oil has upon the pig. 
Contrary to the opinion originally held, oil does not increase the 
rate of growth of fattening pigs, but is inclined to'depress it 
slightly. On the other hand, the condition of the skin is much 
improved and there is some indication that the carcass is more 
compact and forms a higher percentage of the live weight, 
although this may be a secondary effect due to slower growth. 
There is, too, a very marked similarity between pigs receiving 
a fairly high proportion of oil, in an otherwise balanced ration, 
and those getting minerals only in addition to cereals. Oil 
per se is known to assist the ingestion of mineral salts,® and 
there would appear to be a close connexion between mineral 
balance and skin condition. 

This is borne out by the fact that where minerals only are 
added to cereals, the health and general condition are always 
good, although the growth is below normal on accoimt of 
deficiency of protein. On the other hand, if protein-rich feeds 
(pure protein alone was not used in this investigation), such as 
bean meal, are added without balancing up with minerals, 
fairly normal growth is obtained for a time only, to be followed 
fairly soon by a more or less serious breakdown in health. 
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When fed in conjunction with minerals, vegetable proteins 
give varying results which appear to depend partly on the 
amount of oil associated with them and partly on the amounts 
and nature of the minerals already in the protein feed. This 
would appear to apply particularly to decorticated earth-nut 
cake meal which is obtainable either x^ith the ordinary amount 
of about 7 per cent, of oil, or in the extracted condition in which 
the oil is normally reduced to below 2 per cent. The meal used 
in these experiments had an oil content of 7-17 per cent., and, 
both when it was used alone or formed one-half of the protein 
supplement along with extracted soya bean meal, the results 
were disappointing. Further confirmation of this was obtained 
by Rayns® at the Norfolk Experimental Station. The live- 
weight increase of the fish meal pen was 1*59 lb. per pig per 
day as against 1*51 lb. where fish meal was replaced by equal 
parts of unextracted decorticated earth-nut meal and extracted 
soya bean meal. If the gain of the fish meal pen is taken as 
100, then the increase of the substitute pen is 95. The results 
obtained by Paterson,® who found decorticated earth-nut 
meal as good as fish meal, suggest that the extracted meal was 
used by him, although this is not stated. 

The results from the final series of experiments indicate 
that by properly balancing vegetable protein feeds and a 
combination of minerals it is possible to rely upon obtaining as 
rapid growth as when fish meal is employed, and to maintain 
the pigs in excellent health throughout the feeding period. It 
has to be observed in this connexion, however, that neither 
with fish meal, nor with the best growth-promoting protein and 
mineral substitutes, can one rely upon obtaining as good carcass 
results as with some of the other supplements, which, while 
maintaining a healthy condition, do not produce such rapid 
growth. The fat from pigs fed on extracted soya bean meal was 
softer than is desirable for bacon-curing, although it was neither 
oily nor tainted in any way ; and, in the case of fish meal, 
many of the carcasses were also not quite so firm, as, for example, 
when only cereals and minerals were fed. Associated with 
this, it was observed that the skins were dirty and harsh in 
many instances. Under other conditions of feeding, notably 
where boiled potatoes are used, the most rapidly-growing pigs 
produce the firmest fat, and the highest carcass percentage. 
The factors which lead to most rapid growth are not, therefore, 
always the same as those which produce the best carcass ; 
and further research is necessary to determine the relationships 
of these causes and effects. 
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Practical Concliudoiui.—(l) The value of fish meal for 
feeding to pigs, as a supplement to a basal ration of cereals, has 
been investigated and found to be associated with the protein 
and, particularly, with the amoimt and proportions of the 
mineral ingredients. 

(2) The oil in fish meal not only appears to be of no special 
value for growth, but to have a slight depressing effect on live- 
weight increase. 

(3) Vegetable proteins, when used in the proper proportions, 
and when carefully supplemented by mineral mixtures, give as 
good results as the animal protein in fish meal. In neither case, 
however, was a carcass of first-class quality obtained. 

(4) Of the various vegetable proteins used in the investiga¬ 
tion, extracted soya bean meal has given the best results. 

(5) Minerals may be supplied separately, from the )*est of 
the ration, either in the form of a simple mixture in one box, 
or individually in a box containing four or five compartments. 
Reference is made in the Transactions of the Highland and Agri¬ 
cultural Society^® to the following mixture : salt, 20 parts ; 
ground limestone, 40 parts ; bone meal, 40 parts ; potassium 
iodide, 0*04 part. 

If supplied individually, compartments should be provided 
for (1) ground limestone, slaked lime, or chalk; (2) bone 
meal; (3) common salt; and (4) a mixture of coal and wood 
ashes. 

(6) The quality of the fat, and the oopformation of the carcass, 
are not always the best in the case of pigs with the greatest live- 
weight increase. 

We would express our acknowledgments for valuable assist¬ 
ance rendered by Messrs. Marsh and Baxter, Ltd., in the grading 
and examination of carcasses from the Harper Adams experi¬ 
ment, and by the St. Edmundsbury Co-operative Bacon 
Factory, Ltd., in connexion with the pigs from the Cambridge 

experiments. „ 
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THE DISEASES OF ANIMALS ACTS, 
1894 TO 1927 

The suppression of contagious and infectious diseases in 
animals is of primary importance to the agricultural industry 
of every country, and practically every country in the world 
has adopted measures of some kind for that purpose. 

Records exist of serious loss suffered for several centuries 
past from animal epidemics, but no organized attempt at 
control was made in Great Britain until 1848, when the 
prevalence of sheep-pox, introduced from the Continent, led 
to the passing of two Acts of Parliament under which that 
disease and the cattle-plague outbreaks of 1865 were dealt 
with. These Acts proved insufficient to prevent the spread 
of cattle plague throughout the country until the Cattle 
Diseases Prevention Act, 1866, was passed ; this required 
the compulsory slaughter, with compensation, of all affected 
animals, and empowered the slaughter of animals in contact 
therewith. This measure succeeded in eradicating the disease 
by September, 1867, and the experience of these two diseases 
led to the passing of the Contagious Diseases (Animals) Act, 
1869, which conferred extensive powers upon the Privy Council 
and Local Authorities to deal with animal diseases, including 
pleuro-pneumonia and foot-and-mouth disease, as well as 
cattle-plague and sheep-pox. The Act of 1869 also imposed the 
first effective restrictions on the importation of animals from 
certain foreign comitrios where disease was prevalent. 
Agricultural opinion was not, however, favourable to the 
full exercise of the powers conferred by the Act of 1869, and 
the country had to experience two more outbreaks of cattle- 
plague (1872 and 1877), and very extensive outbreaks of 
foot-and-mouth disease and contagious pleuro-pneumonia of 
cattle, before the Act of 1869 was revised by the Contagious 
Diseases (Animals) Act, 1878, which laid the foundation for 
the methods now in force. The Act of 1878 and its subsequent 
amendments were consolidated by the Diseases of Animals 
Act, 1894, which, with its nine amending Acts of 1896 to 
1927, confers the powers upon which State action at the 
present time is based. 

Main Objects ol the Acts : Central and Local Organization— 

Generally spealdng, the Acts impose upon the Minister of 
Agriculture and Fisheries, as the central authority, the duty 
of devising and putting into operation measures for the 
control and eradication of contagious diseases amongst 
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animals in England, Wales and Scotland. They confer 
upon the Minister wide powers to make Orders for these and 
other specified purposes, including :— 

(а) The declaration of infected places and areas; 

(б) The prohibition or regulation of the movement of animals 
into, out of, or within such places and areas, and of the 
exposure of animals at markets, sales and exhibitions ; 

(c) The control of the importation of foreign animals, carcasses, 
fodder, etc., for the purpose of preventing the introduction of 
disease from without; 

(d) The muzzling and control of dogs ; and 

(e) The protection of animals and poultry from unnecessary 
suffering during transit by land or sea. 

Thus, while indicating the general lines of the procedure 
to be adopted, the Acts empower the Minister to prescribe 
the details by administrative Orders which have the full 
force of an Act of Parliament. 

For the discharge of these duties the Minister has established 
the Diseases of Animals Division of the Ministry, under the 
direction of the Chief Veterinary Officer, assisted by a pro¬ 
fessional staff consisting of a Deputy Chief Veterinary Officer, 
9 Superintending Inspectors, 32 Divisional Inspectors and 
63 Inspectors, and also by a lay administrative and clerical 
staff numbering 40. The professional staff is distributed 
between the head office, general field work, inspection of 
animals at ports and the Ministry’s Laboratory. Two of the 
senior Inspectors are stationed in South America. 

With certain exceptions, the Acts require the Local 
Authorities and the police generally to execute and enforce 
the provisions of the Acts, and of the Orders of the Minister 
thereunder. The Local Authorities constituted for the 
purposes of these Acts number 332, and comprise the County 
Councils, the Coimty Borough Councils and the Councils of 
certain other boroughs and burghs. All these Authorities 
are required to appoint their own veterinary and other 
inspectors to carry out the duties imposed upon them, and 
the expenses of the Local Authorities, with certain exceptions, 
have to be defrayed out of the local rate. In most of the 
counties the police have been appointed as Inspectors. An 
Inspector of the Ministry or of a Local Authority has special 
powers of entry upon any premises or on any vessel on which 
he has reason to believe that disease exists, or that the Acts 
or Orders of the Minister or Regulations of a Local Authority 
are being infringed. In addition, an Inspector of the Ministiy^ 
may enter any premises to ascertain whether pleuro-pneumonia, 
foot-and-mouth disease or swine fever exists thereon. 
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Diseami dealt with under the Acts. —The Acts and Orders 
of the Minister at the present time require the notification 
of cases or suspected cases of the following twelve diseases : 
cattle plague, contagious pleuro-pneumonia of cattle, foot- 
and-mouth disease, sheep-pox, swine fever, sheep scab, 
anthrax, rabies, glanders, epizootic lymphangitis, parasitic 
mange in horses, asses or mules, and certain forms of bovine 
tuberculosis. These may be divided into two classes :— 

(1) Those in which the diagnosis is in the hands of the Ministry's 
officers, i.e,, cattle-plague, pleuro-pneumonia, foot-and-mouth 
disease, sheep-pox and swine fever ; and 

(2) Those in which the diagnosis is carried out primarily by 
officers of the local authorities, z.e., anthrax, sheep scab, 
glanders, rabies, epizootic lymphangitis, parasitic mange of 
equines and bovine tuberculosis. In anthrax and rabies, 
however, the diagnosis is subject to confirmation by the 
Ministry, and in sheep scab, glanders and tuberculosis the 
owner has a right of appeal to the Ministry against the 
diagnosis. 

Of the above diseases, no outbreaks have occurred in Great 
Britain of cattle plague since 1877, pleuro-pneumonia since 
1898, sheep-pox since 1850, epizootic lymphangitis since 
1906, or of rabies since 1922. The efforts of the Authorities 
are therefore directed mainly against other diseases. 

Responsibilities o! Stock Owners and Veterinary Prac¬ 
titioners : Reporting o! Disease and Separation of Affected 
Animals. —Every person having in his possession or under his 
charge an animal or carcass affected with or suspected of any 
of the notifiable diseases above-named is required : 

(а) As far as practicable to keep that animal or carcasfe 
separate from animals not so affected ; and 

(б) With all practicable speed to give notice, to a police 
constable, of the fact that the animal or carcass is so 
affected or suspected. 

Section 57 (1) of the Act of 1894 provides that the owner 
or person in charge of an animal, charged with an offence 
against the Act relative to disease, shall be presumed to 
have known of the existence of the disease or illness, unless 
and until he shows to the satisfaction of the Court that he 
had not knowledge thereof, and could not with reasonable 
diligence have obtained that knowledge. 

Any veterinary surgeon who finds any notifiable disease 
is likewise required to report such cases to the Local 
Authority. 

An important provision contained in the Orders of the 
Minister dealing with the specified diseases is the prohibition 
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of the exposure of any affected or suspected animal in a 
market, fairground, saleyard or place of exhibition, and of 
the movement or grazing of such an animal on a highway, 
road or lane, or on common or unenclosed land, or of its 
movement by rail or water. 

The Acts and Orders impose upon stockowners and the 
public generally an obligation to afford inspectors and police 
all necessary facilities for the performance of their duties, 
and any obstruction is an indictable offence. Persons guilty 
of an offence in respect of these or other matters referred to 
in the Acts and Orders are liable to a penalty of £50, or £5 
in respect of each animal where more than 10 animals are 
concerned, and in certain cases to imprisonment. 

Slanghter and Compensation: Remedial Treatmdnt.— In 

cattle plague and pleuro-pneumonia the Acts render it 
obligatory upon the Ministry to slaughter all affected animals, 
with payment of compensation. In the case of sheep-pox 
slaughter by the Local Authority is compulsory. 

In foot-and-mouth disease slaughter is not obligatory, 
but may be carried out at the discretion either of the Ministry 
or of the Local Authority. In practice, in cases of foot-and- 
mouth disease, slaughter of affected and in-contact animals, 
accompanied by stringent restrictions on movement of animals 
in infected areas, is adopted by the Ministry as being the 
most effective and economical method of maintaining the 
comparative freedom of this country from the disease, regard 
being had to present pathological knowledge. This disease 
is the subject of investigation by a Scientific Research 
Committee appointed by the Minister of Agriculture. 

In the case of swine fever also, slaughter is within the 
discretion of the Ministry. As a “ stamping out ” policy, 
slaughter in swine fever was given a prolonged trial over 
many years at considerable public expense, but without 
success. The attempt to stamp it out was abandoned in 
1916 in favour of control by isolation of infected herds, and 
slaughter is now carried out only where necessary to provide 
a means of diagnosis by post-mortem examination. 

Of the other notifiable diseases slaughter of affected animals 
is obligatory upon the Local Authority in cases of glanders 
and certain forms of bovine tuberculosis, with compensation 
to the owners; and also of dogs and oats (but without com¬ 
pensation) found to be affected with rabies, or known to 
have been bitten by a rabid dog or cat. 
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Cases of sheep scab and parasitic mange in equines are 
dealt with by the application of remedial measures ; sheep 
scab by the Upping of the affected sheep twice with a short 
interval (not less than 7 days and not more than 14 days) 
between the two dippings; and mange by a dressing or other 
remedy approved by a veterinary surgeon. Anthrax in animals 
is nearly always fatal, and slaughter is expressly avoided, 
as the spilling of the blood, which swarms with anthrax bacilli, 
is attended with great danger both to other animals and to 
human beings. All stockowners and butchers are cautioned 
against the cutting of the carcasses of animals which have 
died of anthrax or suspected anthrax. Cremation is the usual 
method of destruction of the carcasses. 

The above measures are accompanied in every case by 
restrictions on the movement of the animals on the infected 
premises, with the object of preventing the spread of 
infection to other stock. 

Principles of Compensation. —^The amount of compensation 
payable for animals slaughtered by the Ministry or Local 
Authority varies with the disease and according to whether 
the animal is diseased or not. The object of the provision 
made in the Act of 1894 for the payment of compensation is 
frequently misinterpreted. Compensation is not provided 
for the purpose of reimbursing an owner for losses incurred 
through outbreaks of disease amongst his stock; such losses 
are ordinary trade risks connected with the live stock industry, 
and are to some extent insurable. Compensation is provided 
to enable the Ministry or Local Authority compulsorily to 
acquire the ownership of any animals which it considers 
should be slaughtered in the public interest. These animals 
become the property of the Ministry or Local Authority, and 
the owner is paid compensation according to a prescribed 
scale based upon the market value of the animals when 
slaughtered. The Ministry and the Local Authority have 
power, however, to withhold compensation, either wholly or 
partially, in respect of an animal slaughtered under the Acts 
and Orders where the owner or person in charge of the animal 
has, in the judgment of the MMstry or the Local Authority, 
as the case may be, been guilty, in relation to the animal, of 
any offence against the Diseases of Animals Acts or Orders 
made thereunder. This power to withhold compensation is 
sometimes exercised, more particularly in cases in which 
the owner or person in charge has been convicted for the 
very serious offence of failing to report disease. 




428 


The Diseases of Animals Acts. • [August, 


Other Diseases : Provision for Research.— The Act of 1894 
empowers the Minister, by Order, to add other diseases to the 
list of those to be dealt with by State action. Some of the 
more serious diseases in animals, such as contagious abortion 
in cattle, Johne’s disease, etc., are not suitable for addition 
to the list of notifiable diseases, either because the nature of 
the disease renders this impracticable, or because the imposi¬ 
tion of such measures of control as would be necessary would 
interfere unduly with the industry and thus make the remedy 
worse than the disease. Such diseases, therefore, are not 
notifiable, but the more important are dealt with in leaflets 
of advice which are available for the use of farmers. 

In addition, scientific research is conducted into various 
contagious and infectious diseases of animals, including 
foot-and-mouth disease, contagious abortion in cattle, mares 
and ewes, various sheep diseases such as louping ill and 
scrapie, tuberculosis, Johne’s disease, mastitis in cows, quarter 
evil in cattle, etc. These researches are conducted either 
at the Ministry’s Veterinary Laboratory (New Haw, Wey- 
bridge, Surrey) or at various institutes aided by Government 
grants. 

Measures for Preventing Introduction of Infection from 
Abroad. —One of the most important aspects of the problem 
of keeping Great Britain free from disease is the prevention of 
the introduction of disease from abroad. Our insular position 
gives us special advantages in this respect, but these are 
limited by the fact that we are not self-supporting either 
in regard to foodstuffs or various raw materials for manu¬ 
facture, etc. Without undue interference with these necessities, 
it has been possible to provide a considerable measure of 
protection against the introduction of infection by live animals, 
carcasses, hay, straw, packing materials and animal food¬ 
stuffs by the following action :— 

(i) Prohibition of landing of live animals from abroad, except— 

(а) From Ireland, the Channel Islands and the Isle of Man. 
subject to certain conditions; 

(б) Canadian store cattle for feeding purposes, subject tp 
the provisions of the Act of 1922, and 

(c) Fat cattle or sheep from Canada, the United States, the 
Union of South Africa (including the Mandated Territory 
of South West Africa), Southern Rhodesia, Iceland and 
the Faroe Islands, subject to slaughter at an importbrl 
animals* wharf at the port of landing within 10 days 
after landing. 

(ii) Prohibition of the landing of fresh carcasses and animal 
products from the Continent of Europe, with certain minor 
exceptions. 
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(iii) Prohibition of landing of hay and straw from countries 
infected with foot-and-mouth isease. 

(iv) Requirement that packing materials used for goods and 
meat, whether imported or not, shall not be brought into 
contact with animals and shall be destroyed when their use 
as packing material is finished. 

(v) Requirement that all waste animal foodstuffs or swill 
containing animal matter, whether of foreign or home origin, 
shall be boiled before being fed to or brought into contact 
with animals. 

(vi) Prohibition of landing of dogs and other canine animals from 
abroad, except by licence from the Ministry and subject 
to six months* quarantine on approved premises, as a 
protection against rabies. 

(vii) Control of importation of horses, asses and mules, which are 
required to be accompanied by a veterinary certificate in 
specified terms, as a protection against glanders, epizootic 
lymphangitis, dourine, and certain other diseases of equines. 

Protection ol Animals and Ponltry from Avoidable Suffering 
during Transit. —In addition to the measures above described 
for the suppression and prevention of animal diseases, the 
Ministry is charged under the Diseases of Animals Acts with 
the duty of making such regulations as may be considered 
necessary for protecting animals and poultry from avoidable 
suffering during transit on land or by sea, and for securing 
to them a proper supply of food and water. Orders with 
this object in view have been made as follows :— 

(a) Transit of Animals Order of 1927, dealing with the carriage of 
animals between porta in Great Britain and between Groat 
Britain and Ireland, the Channel Islands and the Isle of Man, 
and also the carriage of animals by rail in Great Britain. This 
Order includes requirements as to the nature of the fittings for 
vessels engaged in the trade, and also the method of con¬ 
struction of railway vehicles carrying animals by railway. 

(b) Conveyance of Live Poultry Order of 1919, to protect live 
poultry during transit by sea, road or rail, or during exposure 
for sale, from exposure to bad weather or excessive heat, and 
to prevent overcrowding or the use of unsuitable receptaclc?s. 

(c) The Exportation and Transit of Horses Order of 1921, which 
regulates the traffic in horses exported to the Continent oi* 
elsewhere, prevents the export of decrepit horses, i.e., horses 
unfit to travel or work, lays down stringent provisions as to 
the construction of the stalls in which the horses are to travel, 
and requires the provision of an adequate supply of food and 
water at all stages of the journey. 

The Dogs Actf 1906. —Section 2 of the Act of 1906 is the 
only part of the Act with which the Ministry is directly con¬ 
cerned as the administering authority. That section adds 
to the purposes for which the Ministry may make Orders 
under the Diseases of Animals Act, 1894, the following :— 

( a ) For prescribing the wearing by dogs, whilst in a highway or 
place of public resort, of collars bearing the name and address 
of the owners ; and 
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(6) For preventing dogs from straying duri^ the hours ci darkness, 
the object being to prevent the worrying of cattle and sheep. 

Collar Regulations are now in force throughout Great 
Britain, and Local Authorities are empowered to make 
regulations requiring dogs to be kept under adequate control 
during the hours of darkness. These powers have been 
exercised in nearly every county in Great Britain. 

a * a * « * 

CULTURE OF CHICORY (WITLOOF) IN 
BELGIUM 

Pbofessob 0. F. WnYTS, 

Belgian Phytopathologieal Service, Ohmt. 

CmooBY {Cichorium intybua) is a biennial indigenous plant 
cultivated largely for the roots, which, dried, roasted and 
ground, are admixed with cofEee. The two varieties used are 
“ Chicory of Brunswick,” which forms thick roots and has 
horizontally extending leaves with a denticulate margin and red 
median veins ; and “ Chicory of Magdebourg,” characterized 
by erect entire leaves with white midribs. By constant and 
rigorous selection, a special strain, suitable for culture as a 
vegetable, has been produced from the ‘‘ Chicory of Magde¬ 
bourg.” This is the chicory “ Witloof,” i.e., white leaf. 
When the roots are stimulated, the central bud, 'as a rule, 
^one develops, and its leaves, when grown in the dark, are 
largely used in salads, being sold under the name of Barbe de 
Capucin (Monk’s Beard). When the leaves of this central 
bud are forced through a layer of soil, they are pressed tightly 
together, forming a very compact head, and this head, 
detached from its root, is called a ” chicon,” a vegetable that 
is becoming increasingly common in English markets. This 
article deals only with the culture of chicory witloof for the 
production of the chicons. 

UbM GhiCOty. —Chicory witloof, as a vegetable, was first 
produced in Belgium. It possesses many medicinal qualities : 
it is a mild aperient and stimulates the appetite; it is 
recommended in cases of constipation, liver trouble and gall¬ 
stones ; moreover, being very light and agreeable to the 
palate, it is considered an excellent vegetable for invalids, 
convalescents and old people. It is now grown in Belgium and, 
to a lesser extent, in France and Holland. That grown in 
Belgium is of a high standard, and is exported in quantity to 
ilie British Isles and to France, Germany, Switzerland, Holland 
and America. 
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Sowing* —Seed (from a strain of first quality) should be sown 
between May 10 and 20. If earlier sowing is made, “ bolters ” 
may appear. The soil must be light, fertile, and contain an 
abundance of well-decomposed manure, i.e., manure which has 
been applied for previous crops, and it must not be too retentive 
of moisture. Boots obtained in soil which is too light or too 
rich in nitrogenous •manures produce loose chicons of poor 
flavour and no crispness. The yard manure given is about 
20 tons per acre, and is supplemented by about 4 cwt. per acre 
of basic slag and 3^ cwt. of kainit, incorporated in the soil in 
the autumn ; or by 3^ to 6 cwt. of superphosphate and If cwt. 
of kainit in the spring. Before sowing, the soil must be well 
cultivated to a good tilth. 

The seed is sown in rows 12 in. apart and f in. deep, a hand 
drill of the “ Planet Junior ’’ type being used for sowing and 
covering. As soon as the seedlings are seen in the rows, the soil 
is loosened between the rows with the hand cultivator to keep 
down weeds and conserve moisture. The first thinning takes 
place from five to six weeks after sowing and is done during 
dull weather, the soil being loosened again after the operation. 
A second thinning is done three weeks later and the plants 
are then left at about 6 in. apart in the rows. The plants will 
satisfactorily transplant to fill up blanks, a spade being used 
for the purpose, and the leaves are then slightly reduced. 
During the summer, the weeds are kept down and all bolters 
are removed. Where growth is insufficient, watering with 
liquid manure is carried out in the evening, or a little nitrate 
of soda is broadcast at the rate of 3 to 3^ cwt. per acre. 

Some growers cut the leaves for stock feeding purposes 
during the summer, but this is highly detrimental to the 
formation of good root stocks. 

lifting and Storing the Boots— The roots are lifted just 
before the first frost appears, from about the end of September 
to November 16, being raised by means of spade, fork or 
plough. When immediate forcing under glass is to be done, 
as in the Ghent district, the leaves are cut off one inch above 
the crown, and the roots are laid in shallow piles exposed to 
the air to dry and become thoroughly dormant; but, when 
they are to be kept for later forcing, the roots are allowed to 
retain their leaves and pass the winter in the open. They 
are bunched up close together, upright on the surface of the 
soil, to form a circular clamp about ft. diameter; soil is 
piled up around the plants and, in frosty weather, they are 
covered with leaves, reed mattresses, flax waste, etc. As 




432 


CCJLTUBE OF WiTLOOF ChIOOBY. 


[AllgUSt, 


required, the clamps are opened, the leaves cut and the roots 
brought in for forcing. When forcing in wide trenches out of 
doors, by means of manure or hot water heating, is practised, 
as around Brussels and Louvain, the roots, after lifting, 
have their leaves removed up to 1 in. from the collar, which 
must not be injured, for in the heart of this is the central 
bud which will produce the chicon. After a few days’ exposure 
to the air, the roots are buried in trenches on the groimd where 
they are to be forced. The trenches are 3 ft. to 3 ft. 6 in. wide 
and about 33 ft. long, and are established in a dry situation in 
the garden. After marking out the beds, the soil is dug 10 in. 
deep and broken up finely, all weeds, stones and rubbish 
being carefully removed. Digging is done in such fashion as to 
have, at one end of the bed, a trench 3 ft. 4 in. wide by 10 in. 
deep, and into this trench the first roots are introduced. 

The roots, the small ones being removed, are trimmed and 
placed in the trenches upright and close together, generally all 
the crowns being level and in line with the normal soil level; in 
very dry soil, however, they are planted a little deeper. Roots 
which are too long are broken to even them up. A small 
sprinkling of soil is introduced between the roots so that they 
do not actually touch one another. A little nitrogenous 
fertilizer is added to the soil; excess of nitrogen, however, 
must be avoided, or Sclerotinia disease will result. Once in 
position, a heavy watering is applied to the roots unless the 
soil is already very wet or heavy, when the roots are covered 
with a light layer of loose, open and dry soil to a depth of 
3 in. to lOin. When setting is completed, lights or l4rge wooden 
lids are placed over them to protect the soil from rain. 

Forcing may be commenced as soon as the little rootlets 
appear. During frost, the beds are protected with straw or 
loose manure. The heat for forcing is obtained by the use of 
manure, hot air or hot water. 

Fordllg Out of Doors : (l) Manure Heating ,—On the soil 
covering the roots, horse or sheep manure is placed in a layer 
1 ft. 3 in. to 2 ft. 6 in. thick, according to the weather; the 
manure must extend 1 ft. 3 in. to 2 ft. 6 in. beyond the limits 
of the beds, which are about 4 ft. wide. If the manure 
generates too much heat, it must be pulled open or the crowns 
may be damaged. The bed is then covered with wooden 
blinds or straw mats, arranged to form a ridge to keep in the 
heat and throw off the rain. In the soil, a temperature of 
20° C. to 26° C. must be obtained; this causes good growth 
and ensures a production of good chicons in 18 days. Heat 
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regulation is tested by means of thermometers placed about 
in suitable positions in the beds. 

(2) Hot Air: Flue System. —Between the beds, at a depth 
of 6 in., earthenware piles are buried, and through these i« 
passed the smoke of a fire lighted at one end of the path, 
and low enough to give a good draught. This system has now 
been practically abandoned in favour of the hot-water system. 

(за) Hot‘Water System: Pipes above the Roots. —For this, 
a light portable boiler and pipes, about 3 in. in diameter, 
which can be taken down easily, are used. The pipes are 
connected together and placed on the path 6 in. from the roots. 
Each boiler, or each valve in the case of large systems, is 
sheltered by a wooden hut and heats two beds 1*33 ft. in 
width (Fig. 4) separated by a path 1 ft. wide, the two flows 
being on the outer edges of the path, with a single return in 
the centre of the path between the beds (Fig. 5). Where 
two systems adjoin, the path is 3 ft. 4 in. wide to allow the 
pipes to be 6 in. from the roots. 

The level of the pipes should be slightly below the collars 
of the plants. When the heating apparatus is in situ and the 
fires lighted, the beds receive an additional layer of soil, so 
that the final thickness is about 10 in. of soil above the roots, 
and this layer extends about 9 in. beyond the limits of the beds. 
The beds are covered with hay or straw, as previously 
described for manure forcing, and are protected by a wooden 
roof composed of two large boards, the one on the west side 
projecting well beyond the easterly one to give greater stability 
against the prevailing westerly winds (Fig. 4). Forcing 
should not commence until about a fortnight after planting, 
to allow the formation of yoxmg rootlets. By keeping a 
temperature of 15° C. to 20° C. in the soil, the chicons are 
produced in 18 to 21 days. For this a fire is necessary only 
every second or third day, although more firing is required at 
the beginning in order to raise the soil temperature to the 
required heat. With the approach of warmer weather, less heat 
is required and, in March, excellent chicons can be obtained 
without any heating. This system enables the grower to have a 
sequence of beds, because, as the plants reach maturity, the 
heating apparatus is dismantled and removed to other beds. 

(зб) Hot-Water System : Pipes under the Roots. —Certain 
growers think that the pipes should be placed in the soil directly 
beneath the beds, leaving approximately 4 in. of soil between 
the pipes and the roots (Fig. 6). In this way, the heat is better 
utilized. Much care must be exercised, however, if this system 
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is adopted,for too much heat may result in scorching of the roots. 
Two flows and two returns per bed are necessary; the beds are 
larger than with other systems, measuring 8 ft. to 9 ft. wide, 
with a path 3 ft. 4 in. between the beds. The heating of each 
separate bed is regulated by means of valves. 

Forcing in Greenhouses (Ghent System).— The most modem 
houses (Fig. 7) are about 33 ft. wide and 82 ft. long. Trenches 
of about 10 ft. wide are made, separated by paths 1 ft. 4 in. 
wide. Heating is done by hot-water pipes. The roots are set 
in trenches as before and covered by a layer of 10 in. of old 
flax waste (paillettes de lin) which is used for hot beds for palms, 
etc. Forcing begins in October, and six crops of forced chicons 
are obtained in the same greenhouse from October to March. 
When witloof is flnished, melons and tomatoes are grown in the 
houses. The hot-water pipes are placed in an overhead position 
with the lowest pipe 3 ft. 4 in. from the soil-level, and heat is 
supplied until a temperature of 20° C. is obtained in the soil. 
When it is freezing, 5° C. to 6° C. should be maintained in the 
houses. Some growers do not have special houses for witloof 
and bury the chicory roots in the soil under stages on which 
palms, aspidistras, etc., are grown. Forcing may also be carried 
out in shallow frames with pipes below, as used for the culture 
of geraniums, fuchsias, etc. 

Harvesting the Chicons. —^When the chicons are mature, 
they are about 6 in. long, and are then ready for lifting. The 
roots are removed from the soil by means of a fork, starting 
where the planting finished ; very gently by hand, the chicon is 
twisted off at the base. The outside leaves which are dis¬ 
coloured or dirty are carefully removed and any other leaves 
which do not adhere closely to the chicon. The chicons are 
never washed or cleaned by wiping with a cloth. 

Selection, Grading and Packing.— Chicons are graded into 
“ Firsts ” and “ Seconds.'’ First quality chicons are large, 
firm and shapely. The selected chicons are carefully packed in 
flat baskets (Fig. 8) provided with a lid, or, more rarely, in 
shallow lattice boxes. The inside measurements of the baskets 
are as follows :— 

A.—Consignments for Belgium and France (by rail):— 

Basket of 15 kilogrammes (33 lb.) capacity : Size at 
top (under the lid)—length, 41 cm (16 in.); 
width, 33 cm. (13 in.). Size at bottom—^length, 
32 cm. (13 in.); width, 20 cm. (8 in.). Depth, 
21 cm. (8 in.). 
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Basket of 10 kilogrammes (22 lb.) capacity: Size 
at top—length, 35 cm. (14 in.); width, 25 cm. 
(10 in.). Size at bottom—length, 27 cm. (11 in.); 
width, 18 cm. (7 in.). Depth, 20 cm. (8 in.). 

B.—^For shipment to America the baskets are made 
rectangular so that no room be lost when packed one on top 
of the other in the ship’s hold. The freight is charged according 
to weight and measurements : length 34 cm. (13 in.) ; width 
22 cm. (8Jin.); height 16 cm. (6 in.). 

The bottom and sides are lined first with blue and then with 
greaseproof paper, and the chicons are placed head inward, the 
basket accommodating just two rows horizontally, and several 
deep; white paper is placed between each layer of chicons. 
When the basket is filled, the ends of the paper are folded over 
the chicons and before the lid is closed a little straw is packed 
between the lid and paper. The lid is fastened by strings tied 
crossways over the basket. For long-distance export to America, 
only first quality produce is used, and more durable packing 
and paper are employed. 

Stock Plants for Seed. —^When the chicons are being gathered 
for market, the best specimens are kept for stock. These are 
selected for the following characteristics : smooth root of 
medium size with small collar and carrying an ideal and 
shapely chicon. The chicon must be rather conical with strong 
base and narrow collar; colour white, with as little yellow 
pigment on the leaves as possible. Even in summer, in the 
field, good vigorous plants with entire, upright, and closely 
packed leaves having a large and white midrib may be marked 
as likely to be suitable for stock purposes. 

The chicons are removed and the roots are planted in the 
open air 1 ft. 8 in. apart, so that the collar is 2 in. beneath the 
soil. If the weather is unsuitable, the roots are stored in a shed. 
Each root produces several shoots of which the best one to 
three or four are retained ; each of these is pinched at 2 ft., the 
lateral at 1 ft. 8 in., and each main stem is staked. The 
harvesting of the seeds takes place in October before the seeds 
begin to drop. Soil for seed raising must be rich, deeply 
cultivated, well drained, and contain a good supply of phos¬ 
phates and potash manures. The stock plants must, of course, 
be isolated from other fields of chicory. 

Dtoeases.—(l) Pw^inia hieraclU: This rust attacks the 
leaves of chicory, the sori appearing in summer. The usual 
treatment is wide rotation, roguing, burning diseased plants, 
and spraying with Bordeaux mixture. 
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(2) Sderotinia sp.: This is a serious disease causing rapid 
rotting of the roots near the collar during forcing. In 
the attacked tissue, black hard solerotia, t 3 rpioal of this type 
of fungus, are formed. Treatment consists of avoiding infested 
soil and nitrogenous manures, and removal and destruction 
by fire of infested roots. The soil diould be sterilized with 
formaldehyde (2 per cent.) and trenched to a depth of 2 ft. 
after sterilizing. 

(3) Pleoapora albicans: Produces white spots on the stems 
of stock plants and is treated with Bordeaux mixture. 

Pests : Beetlea. —Seedlings are sometimes attacked by 
carabid beetles during dry weather; they are usually trapped 
by means of heaps of weeds, under wUch numbers collect, 
luting with powder containing lead arsenate has be6n found 
effective. Another method, met with in America, is to trap 
them by means of the trench and jar system. 

Cnlinaiy Uses and Recipes. —^The bleached and uncooked 
leaves are often chopped or broken into salads as with com 
salad, lettuce, endive and beetroot. Cooked chicory is a 
very appetising dish and the following recipes may be of 
interest:— 

Chicons an Jus. —Boil the chicons in water for half an hour 
with a little salt, strain and cook until brown in a pan of 
boiling butter. Serve with a little of the gravy poured over the 
chicons. 

Chicons d la Crhm. —^Boil in the same way and cook with 
butter as above, but instead of gravy serve with dressing of 
cream or sauce made with milk and yolk of eggs. Many cooks 
add a little lemon juice. 

Chicons Farcis. —^lect chicons of good size and first quality. 
Scoop out the interior at the base and fill the cavity with 
stuffing of minced meat and cook as for stuffed vegetables. 

Chicons au Four. —^Boil and strain the chicons and place 
them on a plate. Add salt and pepper and a thin layer of 
breadcrumbs on which a little butter is placed ; cook in the 
oven for 10 minutes. 

Chicons cm Jcmbon au Oratin. —^Boil and strain as before. 
Each chicon is then wrapped in a slice of cooked ham and 
cooked in the oven in a vessel in which they can be served. A 
layer of grated cheese is added and over t^ a layer (ff white 
sauce; on this comes another layer of grated cheese, witii small 
pieces of butter here and there: the whole is cooked for 
26 mmutes in the oven. . . 
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BOTANICAL NOTES FROM THE 
SOUTH-WEST OF ENGLAND 

E. Wyllie Fenton, M.A., B.Sc., F.L.S., F.E.S., 
Edinburgh and East of Scotland College of Agriculture. 

The following notes were made during the summer and 
autumn of 1927, while the writer was still on the Staff of 
Seale-Hayne Agricultural College. As the information affects 
other parts of the country it was thought it might be of interest 
to readers of this Journal. 

Broomrape. —During the year there was an appreciable 
amount of broomrape present both in hay and in fields laid 
up for seed. Once again these cases fall imder two types : 
the irregular areas of heavily infested clover, and the evenly 
distributed single parasitic plant, evidently following the lines 
of the drills. The latter type was found in many fields for the 
first time this year. The view that certain years are “ broom¬ 
rape years ” does not seem to conform to conditions in the 
south-west area. There is not much fluctuation from year to 
year. The most hoticeable feature is its periodic appearance 
and disappearance in many fields, extending over a wide 
area. 

Field Thistles. —^Thistles were not so much in evidence in 
the summer of 1927. There are still too many cases of neglect to 
eradicate thistles, and the amount of seed that is scattered 
over the countryside is, in some areas, enormous. One old 
farmer in East Devon gave as his method of destroying field 
thistles in pastures : Leave them to grow up, flower and seed, 
let the stems die, then cut down the remains 1 They will not 
re-appear, or, if so, much reduced ! Even assuming (for the sake 
of argument) the success of his seed production and exhaustion 
theory, is the doubtful gain greater than the certain loss 
entailed by those plants which arise from the broadcasting 
of the seed ? 

Com Sow Thistle. —^This weed is still slowly penetrating to 
many new places. Its presence was noted, by the writer, 
previously in this Journal (Vol. XXXIII, No. 11, February, 
1927), but in 1927 it was evident in several mangold fields in 
Cornwall and Devon. Among cereals it was not quite so 
common. 

Hawksbeard. —^The steady increase in the amoimt of this 
weed is giving real concern to many farmers in Devon and 
Cornwall. It was a disagreeable surprise to notice the weed 
as almost dominant in many hayfields in Cornwall. The fact 
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that it was evenly distributed suggested sowing with the seed. 
In remoter districts this is highly probable, since a considerable 
amount of exchange in seeds takes place. In some cases one 
could, with little difficulty, trace where the seeds had been 
blown into the field, by the presence of the weed only in 
certain areas. Considering that this weed is of very recent 
economic importance (see this Journal, Vol. XXXII, No. 7, 
1925), it may yet become a very serious proposition, unless 
vigorous means of eradication are prosecuted. 

Soft E^notted Trefoil* —^This plant was first experienced 
as a weed in 1923. It is common on many of the sandy banks, 
and even inland near the coastal line where the sand contains 
an appreciable amount of lime (see this Journal, VoL XXXII, 
No. 7, 1925). In 1927 it was found as the chief ^weed in a 
lucerne field near Harlyn Bay, Cornwall. In one or two patches, 
it has seriously competed with the lucerne. It can either 
spread prostrate over the ground, or, if growing with tall 
herbage, shoot upwards to a height of 2 ft. Should this plant 
become a weed in lucerne fields, it would be extremely difficult 
to hold in check. 

Rayless Mairweed* —So far, this weed has been an occasional 
trouble in arable fields (see this Journal, Vol. XXXII, No. 7, 
1925). In 1927 for the first time it was found as a weed in 
pastures. In many instances it had spread in beyond the area 
near the entrance gate. In some fields it had spread irregularly 
across almost half the field. As far as it was possible to 
glean information, and by an examination of the plants, it 
seems that stock are not willing to graze it. In one small 
field in South Devon, part of which had been used for fowl 
runs, the latter were covered with this plant and hardly a 
blade of grass was to be seen. Not only so, but it had spread 
far beyond into the field. In fact matters were so bad that 
ploughing up was the only method of eradication that could be 
adopted. 

Lucerne* —^This plant has received neither the attention nor 
the extended trial which it deserves in the south-west of 
England. There are many districts where it should do well and 
give good yields. In Devon, it has been met with occasionally 
in hayfields, and in grasslands which seem to be cut and then 
grazed later in the year. In both cases it is very persistent. 
In 1927, one case was noted in South Devon in which an oat 
crop had been choked out by lucerne growing through it. 
Evidently the field had previously been in grass and the 
cultivation had not been sufficient to kill the roots of the 
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lucerne. In every instance in Devon, the plant was growing 
in the limestone areas. 

In Cornwall, two very interesting fields were examined. 
One, already mentioned above under the heading soft knotted 
trefoil, was practically pure sea sand containing a certain 
amount of lime. The field was about 160 to 200 yards from the 
sea. The lucerne plants were, except in one or two patches, 
good and vigorous. A fair amount of fodder was available, 
and it held much hope for the future of this plant in that 
district. In another field in the same district, there was a really 
good and even crop. A cutting in the field revealed the fact 
that the soil was of an average depth of 6 in., and below this 
was a mass of solid shale (shillet). In the cutting the roots of 
the lucerne had penetrated deep into the layers of the shale 
and it was impossible to pull up all the roots. In neither of 
these cases had there been any inoculation. It seems, from 
such cases, that the prospects of lucerne growing in many parts 
of Cornwall are quite good. 

In the last few years, lucerne has been successfully grown 
in small plots of the Botanical Department at Seale-Hayne 
Agricultural College. The soil is a medium loam, fairly deep 
where the plots are, but beyond a light dressing of lime no 
other manurial treatment was given and no inoculation. 
Two, and sometimes three, cuts a year were obtained. In one 
plot not cut, good seed was obtained. The growing of this 
plant and the production of seed in the drier parts of the 
south-west is well worth a trial. 

There is a point of considerable interest regarding the success 
of lucerne when inoculated. The particular “ strain ’’ of bacteria 
which infects the roots of lucerne, and causes the well-known 
nodules, is the same as that which is found in the root 
nodules of Black Medick {Medicago lupvlina) and incidentally 
of the genus Mdilotus, In the south-west of England black 
medick is indigenous to the soil in many districts. In such 
areas, therefore, inoculation of lucerne should be unnecessary. 
Observation and trial confirm this point, which seems to have 
been rather neglected. It is certainly an important matter 
which should receive further and immediate attention. 

Sainloin. —^This most useful plant is practically unknown in 
the south-west. In the small plots of the Botanical Depart¬ 
ment at Seale-Hayne Agricultural College it has been carefully 
tried out, both by itself and with other grasses and clovers. 
It gave a vigorous growth and is holding its own after severe 
competition with other plants. In competition with the clovers 
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and lucerne it was the most persistent, and almost the only 
survivor. In a doormat pasture plot it showed the same capacity 
to hold its own, the same persistence and the same steady 
yield of fodder. Grown alone it gave good 3 delds and, on one 
occasion, two cuts in one year. There was no difficulty in 
obtaining good seed. Taking these circumstances into account, 
sainfoin is, like lucerne, worth a good trial, not merely for the 
fodder it supplies but also for seed production. In i^e drier 
districts Of the south-west there should be no difficulty in 
obtaining good seed. Home-grown seed from such a plant 
should be a profitable undertaking. 

Fenugte^.—^This plant was successfully grown in small 
plots. It matured, and seed was obtained. Whether the grow¬ 
ing of it for seed in the south-west would be a commercial 
proposition is open to doubt; much would depend on the 
demand and price. Being a leguminous plant it would, of course, 
enrich the soil, and it might be considered for further trial, on 
a small scale, before being risked for crop purposes. 

Bye-Giass and WQd White Clover.— As pointed out in the 
Ministry’s Miscellaneous Publication No. 29, there is a great 
field in the south-west for the harvesting of the seed of rye-, 
grass, known locally as Eaver, and also for wild white clover, 
'^e outstanding feature of the grasslands of the south-west is 
the remarkably high proportion of the ground held by wild 
white clover. In most parts of Devon, and many parts of 
Cornwall, many pastures in summer are a sheet of white 
with the fiower heads of clover, while the scent is almost over¬ 
powering. It seems a pity with such excellent material that no 
serious attempt is made to harvest seed. The chief trouble is 
lack of machinery for thrashing and cleaning the seed. If 
that could be overcome, all serious difficulty is removed. 
Even at its present price there should be an ample margin of 
profit for the producer. 

Rye-grasB seed was produced in considerable quantities some 
years ago. It seems, according to some accounts, that many 
of the best pastures from which such seed was obtained 
were ploughed up during the war. The same explanation is 
given for the disappearance of the seed of local strains of red 
clover, which must have been not unlike Cornish Marl. Yet 
in spite of this there are fields which have been down for many 
years from which it would be worth attempting to obtain 
seed. One field in Cornwall, from which very ^e seed of 
perennial rye (Eaver) is obtained, has been down for at least 80 
years. 
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As with clover, so with rye-grass seeds, the chief difficulty is 
cleaning the seed. If this difficulty were removed, there should 
be quite a good side-line for some farmers. 

The importance of good local seed from permanent pastures 
need not be stressed. Perhaps ways and means may be forth¬ 
coming to give stimulus and help to this useful and most 
valuable source of seed production. The successful growing, 
harvesting, and marketing of Cornish marl clover (late- 
flowering red clover) by the Cornish Marl Seed Growers’ 
Association shows what can be done in spite of great difficulties. 
• 

WEEDS OF ARABLE LAND.-V 

H. C. Long, B.Sc. (Edin.), 

Ministry of Agriculture and Fisheries. 

(With Drawings by BsraTHA Rbid.) 

Field Bindweed {Convolvulus arvensis L.), known also as 
small bindweed, bearbine, or bethbine, is a beautiful but very 
harmful perennial weed, occurring in cornfields and waste 
places on almost all soils, especially those of a medium or sandy 
nature. This weed (Fig. 1 and 2) trails along the ground over 
and among low-growing crops, robbing them of food, moisture, 
light and air, or climbs among com and other tall crops, 
pulling them down, preventing the ripening of com, and 
causing a reduced yield. It hampers harvesting operations, and 
in unsettled weather may cause much loss in view of the fact 
that stacking cannot take place until the weed is sufficiently 
dried in the sheaf. 

The seeds germinate freely. In the early stage seedling the 
root is long, stout, fibrous ; the hypocotyl is stout, smooth, 
whitish below, tinged with red above ; the cotyledons are 
almost rectangular, with an indentation at the apex, smooth, 
dark green, J in. to J in. long and J in. broad, petiolate. The 
petiole is smooth, tinged reddish, deeply channelled above, 
convex below. With further growth the cotyledons may attain 
a total length of f in. to f in. and a breadth of | in. to ^ in. 

The first leaves are small, smooth, dark green, cauline, 
alternate, petiolate, nearly arrowhead-shaped, the petiole 
nearly equal in length to the blade and deeply channelled above. 

A little later the seedling has a rapidly lengthening stem, 
the h 3 rpocQtyl and base of stem may be purplish in colour, 
and there are signs of branching from the base. The leaves are 
still small, but the rootstock is enlarging very much and 
beginning to branch undergound. 
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In the mature plant the stem is slender, twining, and leafy, 
the leaves being rather variable, but always more or less 
arrowhead-shaped ; the large, handsome and fragrant flowers 
axe solitary or two to three together, 1 in. in diameter, funnel- 
shaped, usually pink or whitish-pink, rarely white; the 
roundish capsules are two-oelled, each cell containing two 
seeds. The rootstock is slender and brittle, and creeps ex¬ 
tensively and deeply underground, sometimes to an almost 
incredible degree, and in enormous masses. This weed must be 
combated as in the case of C. aepivm (see below). 

Great Bindweed or Bearbine {Gonvolvtdvs sepivm L.), is 
somewhat similar to the last species, but the climbing stems are 
much longer and stouter, frequently overtopping hedges. This 
bindweed (Fig. 3) or convolvulus is not so much a pest of the 
farm as of the garden, and while its chaste beauty is deserving 
of a place in the “ wild garden,” it is most harmful in hedges 
and among garden crops, among which it climbs, strangling 
and starving them by the sheer vigour of its growth. Bush 
fruit trees, peas, broad beans, and similar crops may be 
covered with it, and hedges may be almost hidden and much 
damaged by the foliage and climbing steins of the weed. 

In the freshly grown seedling the root is long, slender, thicker 
above, with horizontal fibrous roots ; the hypocotyl is very 
thick and short, smooth, whitish-green below, tinged reddish 
or red brown above; the cotyledons are larger, unequal in 
size (in specimens selected one cotyledon was | in. by | in. and 
the other ^ in. by ^ in.), inclined to be rectangular, but wider 
and somewhat auricled at the base, the sides inclined to be 
once waved, the end blunt and distinctly waved, smooth, 
medium dark green, sometimes with a tinge of purple or red 
beneath, and having a distinct branched veining arising from 
the petiole. The petiole may be f in. long, and is smooth, stout, 
tinged reddish, and deeply channelled above. 

As the seedling grows the roots extend rapidly and may be 
3 in. to 4 in. long within three weeks of germination. The 
cotyledons may attain fin. long by f in. broad. A central and 
somewhat reddish stem soon arises, bearing small alternate 
leaves somewhat arrowhead-shaped, light green in colour, with 
well-marked midrib and branched veins, petiolate. With 
continued growth the root becomes very much extended and 
densely fibrous, the stem is beginning to branch from the base, 
and the arrowhead-shaped leaves are larger. The plant 
gradually develops an extensively creeping rootstock whi<di is 
stout, fleshy and brittle, 
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In the mature plant the leaves are 3 in. to 5 in. long, arrow- 
head-shaped or heart-shaped, with lobes at the base, and the 
large bell or funnel-shaped flowers, 2 in. in diameter, are 
usually white and solitary. The seed capsules resemble those 
of C, arvensisy but are larger. The flowers open in fine weather 
from June or July to October, chiefly in the earlier part of 
the day ; with other species this weed is in North America 
aptly named “ Morning Glory.” 

The rootstocks of these two pests run deeply in the soil, 
spreading in all directions, and breaking easily, each small 
piece soon becoming a fresh plant. It is only by the exhaustion 
or removal of the rootstocks that the weeds can be eradicated, 
and this necessitates much care, patience, and expense. In 
field cultivation the best means of destroying C. arvensis lie 
in short rotations with extra root crops, and persistent thorough 
hoeing to exhaust the root system of its food reserves and 
prevent seeding. During tillage operations, with deep ploughing 
and cultivating, many of the rootstocks can be collected by the 
harrow or by hand, after which they should be burnt. Small 
patches may be dug out with the fork ; no small pieces should 
be left. The more the rootstocks can be turned up and sun- 
dried by fallowing in summer, the more likely will the pest be 
reduced. 

In regard to garden cultivation, it is advisable to remove all 
the rootstocks of C. sepium that can be found every time the 
garden is dug. Thorough and frequent hoeing should be 
practised, and if the weed succeeds in getting large enough to 
twine round and climb among bush fruit trees and tall plants 
it should be promptly cut off below before flowering is accom¬ 
plished and seeds are shed. The rootstocks may then be 
carefully removed. 

Persicaria, Redshank (Polygonum peraicaria L.) is a tall- 
growing annual, often very troublesome in gardens and among 
cultivated field crops. It occurs on most soils, especially those 
which are fairly moist and in good condition, and on acid peaty 
loams. 

Redshank (Fig. 4) is 1 ft. to 2 ft. in height, smooth and 
shiny, branched, and has much swollen nodes, the stem being 
reddish above. The leaves a»re lanceolate, almost sessile on 
the stem, and commonly have a black blotch in the centre. 
The very small reddish or white flowers are in dense clusters or 
spikes ^ in. to H in. long, and appear between July and 
October. The weed seeds freely. Individual plants are often 
very bushy and rank in growth. 
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In garden cultivation this weed must be kept under by the 
use of the hoe, and by hand-pulling any tall plants which may 
escape by growing amongst potatoes and similar crops. The 
chief thing is to prevent seeding. In field cultivation, well-hoed 
root crops, surface cultivation in spring and early summer, 
combined with hand-pulling where necessary, will quickly 
materially reduce persicaiia. Care should be taken that the 
seeds are not introduced in dung. The seeds need little moisture 
to enable them to germinate. Persicaria is regarded by some 
people as a nutritious plant, and has been given to horses and 
cattle as a green food. 

It may be noted that experiment has shown that persicaria 
may be destroyed by spraying with a 4 per cent, solution of 
copper sulphate. 

Knotgrass {Polygonum avicviare L.), or knotweed, is 
frequently extremely troublesome among both com and root 
crops on practically all soils. On some of the light, sandy soils it 
is often found in almost incredible quantity, while it also 
occurs in great abundance on soils highly manured by sheep,* 
clearly implying the lighter soils. 

Knotgrass (Fig. 5) is also known to farmers as surface twitch, 
red robin, or hogweed. It is a smooth, prostrate annual, much 
branched from the base, the branches sometimes reaching 
3 ft. or so in length. The leaves are J in. to 1J in. long, more or 
less lanceolate or oval, sessile or shortly stalked, with silvery, 
ohaffy stipules at the base. Flowering continues from May to 
October, the flowers being minute, white, greenish, pink or 
crimson, and clustered in the axils of the leaves almost the 
whole length of the reddish stems. Seeds are produced in 
abimdance, and unless seeding be prevented it will be im¬ 
possible to eradicate the weed. Where this weed is very plentiful 
a short rotation may be adopted, more irequent root or hoed 
crops affording an opportunity to prevent seeding. Two fallow 
crops in succession will be even better, and late turnips, or 
maize in the south, will especially allow of surface cultivation 
in the spring months to encourage the seeds to germinate for 
destruction with the harrows. Owing to the prostrate habit of 
the weed, hand-pulling in com is difficult or impossible after the 
month of May. 

Black Bindweed, or Climbing Buckwheat {Polygonum can- 
volvultis L.), is a very troublesome annual which is somewhat 
similar in habit to field bindweed, both species twining round 
the stems of cereals and other plants, dragging them down and 
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choking them (Fig. 6). In root crops, also, both may be very 
troublesome. (Field bindweed, however, is perennial, has creep¬ 
ing rootstocks, and bell-shaped flowers, see p. 443.) 

The slender-twining, angular stems are 1 ft. to 4 ft. long ; 
the leaves are somewhat heart- or arrowhead-shaped, 1 in. to 
4 in. long, and shortly stalked, with two thin stipules where the 
stalk joins the stem ; and the flowers, appearing from July to 
September, are very small, greenish-white, in four- to ten- 
flowered loose terminal or axillary clusters, each flower being 
on a very short, slender stalk, and giving rise to a rough, black, 
triangular fruit or “ seed.’* The seeds are too frequently found 
in samples of cereal grain, and as many of them ripen long 
before harvest they are also plentifully shed in the field and 
reproduce the weed in another year. The seeds have con¬ 
siderable value as feed for stock, for which reason screenings 
containing these and other weed seeds are often carried back 
from the elevators by farmers and fed without grinding or 
scalding, which is a dangerous practice. 

Black bindweed may be combated in several ways : (1) By 
surface cultivation as long as possible in spring ; (2) by the 
destruction of seed shaken out in carts at harvest time and 
by the thrashing machine later ; (3) by harrowing the stubble 
immediately after harvest, some time before ploughing, in order 
to encourage the seeds to germinate, when the young seedlings 
may be destroyed ; (4) by a short rotation, the hoeing of root 
crops destroying large quantities of the weed ; and (6) by 
ensuring a pure seed supply. 

Crow Garlic, or Wild Onion [Allium vineale L.) is an ex¬ 
ceedingly troublesome weed in certain districts, not only on 
arable but on grassland. It does not seem to be too particular 
as to soil, since it occurs both on sandy and clay soils, as well 
as on calcareous soils and soils poor in lime. It may be found 
in plenty on the Wiltshire uplands in heavy land overlying 
the chalk, while it is also vety plentiful in Essex and Eastern 
Herts, in parts of Northamptonshire and elsewhere. According 
to Hooker’s flora it occurs locally in England, Scotland and 
Ireland, and is found over the greater part of Europe. 

The wild onion (Fig. 7,8 and 9) is not only very troublesome 
as a weed in the ordinary sense of occupying space required for 
the cultivated crop, but, owing to one of its methods of repro¬ 
duction (by means of small b^bils about the size of grains of 
wheat), and to the fact that it ripens about harvest-time, the 
bulbils are liable to be included in considerable quantity with 
the thrashed wheat. For this latter reason wheat may be 
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greatly depreciated in value, and may even be refused for 
milling for bread-making purposes owing to the great difficulty 
of separating out the bulbils. It is also unfortunately the case 
that when eaten by stock both meat and milk may he so very 
badly tainted with a garlicky flavour as to be utterly unfit for 
human consumption, so that meat has had to be destroyed by 
butchers, and dairy cows have had to be removed from infested 
pastures. 

Description .—^In the young stage, from early winter until 
late spring, the wild onion closely resembles a young onion. At 
this time it may often be found in plenty in winter com, and 
may readily be recognized by the round, hollow, pointed 
leaves, which are then from 3 in. to 6 in. high. It may some¬ 
times occur in immense quantity, and scores of builds may be 
lifted on a trowel. With the advent of spring the bulbs will send 
up a flowering stem, which may attain 2 ft. or more in height. 
These stems give rise during the summer to globose heads of 
reddish flowers. These flowers may produce a certain amount of 
seed, but it is believed that in this country seed production is 
very rare. The flowerheads, on the other hand, produce an 
abundance of bulbils ” or “ bulblets,^' to the number of per¬ 
haps 25 to 100 in a head. The bulbils are small, fleshy, whitish 
to light yellow in colour, and very closely approximate in size 
to plump grains of wheat. When ripe they are scattered in 
the soil and serve to propagate the weed. At the same time the 
bulbs themselves give rise to new bulbs in much the same 
manner as onions. The distribution of the weed, therefore, 
takes pls/Ce very readily. The bulbs are found in the soil at a 
depth of round about 6 in., and there may be two to six when 
newly formed, one of them being generally larger than the 
others, with tender delicate white skin, while the remainder 
have a hard brownish shell. Growth appears to be very irregular 
and the generations overlap; the plants continue growth 
during autumn and the new bulbils appear to start growth 
after that time. It will be seen, therefore, that there is good 
reason for the extraordinary persistence of the weed, which has 
great powers of resistance to conditions of moisture and 
drought. 

In certain English districts the bulbils constitute one of the 
principal impurities in locally grown wheat, and Dr. A. E. 
Humphries has stated that in his experience the wheat grown 
in a certain parish invariably contained an appreciable quantity 
of the bulbils. Not only is there the danger of the odour and 
taste of garlic passing into the flour produced, if the bulbils 
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are not removed, but a very serious matter is the fact that the 
bulbils blind or gum the grinding surfaces of the rollers or 
stones, which become clogged and sticky, so that frequent 
washing is necessary. As in some cases this may be required 
every two or three hours, and some time is needed for each 
set of rollers, the presence of the bulbils may cause con¬ 
siderable expense ; the trouble may be even worse where 
stones are concerned, as redressing may be necessary much more 
often than is usual. Various methods have been adopted for 
the purpose of removing the bulbils from wheat, with more or 
less success. It is difficult to determine the difference in price 
between clean and garlicky wheat in this country, but it is well 
known that in the United States the depreciation in the price 
of garlicky wheat may be from 20 to 40 per cent. 

Eradication ,—^There does not seem to be any certain moans 
of eradicating this very troublesome weed, various authorities 
differing widely in the advice which local experience has 
suggested. The following is a summary of what may be regarded 
as practicable and useful suggestions directed to combat the 
weed* :— 

(1) When a small area only is involved, or the infestation is not 
severe, the bulbs should bo dug out by hand as carefully and 
completely as possible, and burnt. If new plants appear, the 
process should bo repeated as fast as they show. Mr. J. Hunter- 
Smith (Herts Institute of Agriculture) informed the writer of 
a case in which digging-out exterminated the wild onion in 
one field. The large emd soft white bulbs may readily be removed 
in this way, but the smaller, hard, brownones are not so readily 
seen and picked out, while it has been noted in America, and 
remarked also by Mr. Hunter-Smith, that it is uncertain how 
long these hard, brown bulbs and the aerial bulbils may remain 
dormant in the soil. 

(2) Apart from grassland, wild onion seems to be most troublesome 
in wheat—^probably because of the long period during which it 
remains comparatively undisturbed. This suggests that cultiva¬ 
tion restricts its growth. Two root crops in succession, with 
repeated hoeings to chop down and wear out the bulbs as fast 
as they throw new shoots, and with both deep and shallow 
ploughing in the intervals between crops, will give little or no 
rest for the weed and should go far to reduce it. 

(3) If a good stand of vetches or maize could follow the two root 
crops, either might be successful in reducing the weed by acting 
as a smother crop. 

(4) Experiments at Woburn indicated that the best method of control 
amongst the methods tried was to sow down with a heavy grass 
mixture on the “ Elliot ” system, this taking about six years to 
smother the weed. 

(6) The Woburn experiments also showed that spraying arable land 
infested with the weed with a 6 per cent, solution of pure 

* Reproduced, with amendments, by courtesy of the Editor, from an 
article contributed by the writer to Milling, December 22, 1923. 
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ocurbolic acid at any rate largely reduced the weed without 
injury to the soil for a subsequent com crop. 

(6) On grassland in which the weed is strongly established, it may 
be necessary to plough up and, after taking root crops, re<sow 
with an “ Elliot ** mixture as mentioned in (4) above. 

(7) Repeated and persistent hand-pulling on grassland in early 
spring, in June and in autumn, with cutting of flowering stems 
in between, should greatly reduce the weed. 

(8) If in excessive quantity on a small area only, paring and burning 
might be worth while. 

(9) Some authorities claim that alternate freezing and thawing of 
the bulbs, following shallow ploughing in autumn to bring 
them to the surface, will account for many of them, but others 
(e.g. Bomemann) state that this method is useless. 

(10) Cultivated crops are aided in crowding out the weed if the soil 
is in a high state of fertility and has been limed. 

(11) In connexion with (10), care should be taken that the land is 

well drained: it has been observed that in some districts the 
weed appears to be worst on heavy land which is not too well 
drained. « 

(12) Garlic-infested seed wheat should on no account be sown. 

(13) A United States’ suggestion (a) is that ploughing deeply under in 
autumn all plants which have made 12 in. to 15 in. growth, by 
which time most of the food in the bulb is transferred to the 
leaves, will dispose of such plants and prevent the itormation of 
new bulbs. This should be followed in spring by cutting off 
the tops of all bulbs which grow, to prevent further growth. 
This is best done by taking a cultivated crop. This spring and 
early summer work is to kill the plants that come up from the 
hard-shelled biilbs. If it is well done, most of the onions will 
have disappeared by the end of summer.*’ It may be necessary 
to repeat the process, but ** in two years this treatment is almost 
sure death to all the wild onions in the land, and the work can 
be carried out with but little extra labour and expense.” 

(14) According to another authority, (6) wild garlic can scarcely be 
” smothered out ” or cultivated out ** of a field. It can be 
eradicated, however, by spraying with orchard^ heating oil (a 
by-product of the fractional distillation of rock oil) in the 
absence of a growing crop, supplemented by cultivation in 
autumn to make the bulbs sprout and be ready for spraying in 
spring before they begin to form heads. It is doubtful if this 
plan is now recommended ; methods of cultivation are probably 
superior. 

(15) Care should be taken that bulblets are not introduced to a farm 
by thrashing meushines. 

(16) Bomemann’s investigations (c) showed that bulbs seated very 
shallowly in the soil grew wealdy, and that those lying very deeply 
failed to sprout. He conclude that there was an optimum 
depth at which they grew best, and found that this depth 
varied according to district (soil, climate, and moisture content) 
between 14 and 22 centimetres (5^ in. and 8^ in.). He there¬ 
fore tried a new method of combating the weed, and found it 
successful in three cases. The optimum depth was first 

(o) Farmer's BuUetin No. 610, “Bui. of Plant Indus.,** U.S. Dept. 
Agric, 1014. 

(6) Purdue Univ. Agric. Exp. Station, Bui. No. 176, 1014. 

(c) Bomemann, F., Die WichHgatm Lcmdwvrtachaftli^ Unkrdvie^ 

1020. 
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ascertained by digging up the strongest plants and carefully 
determining the depth at which they lay. The held was then 
ploughed in the autumn to the greatest depth at which bulbs 
were fo\md» to bring them nearer the surface. Harrowing and 
rolling followed in spring, and after three weeks, and shortly before 
sowing, an old horse-hoe was used to cultivate it, the sharpened 
knives being so fixed that one covered the other, the object being 
to cut the plants to pieces. Sowing of early com followed (oats 
and barley mixed), in which in two cases lucerne was sown, to be 
kept down six or seven years. After the spring treatment, wild 
onion was not to be found on the fields, which were previously 
badly infested. In the third case, the spring com was followed by 
leguminosfiB on a shallow fallow; this crop was hayed or fed off, 
followed by early oats after a shallow ploughing, and then by 
potatoes. Before each sowing the horse-hoeing treatment was 
practised. The potato crop was free from wild onion. 

Briefly,this treatment consists in bringing the bulk of the bulbs 
into a shallow soil unfavourable for their development, keeping 
them there and regularly cutting off the growth, and growing 
such crops as cover the ground quickly and thickly and are 
harvested so early that such plants as appear cannot form 
seed or aerial bulblets. Winter wheat must be avoided. 

(17) A farmer who can hold over his wheat until late in the year 
after production, or even until the spring, may find that the 
aerial bulblets of wild onion have dried sufficiently to enable 
them to be blown out, the effect somewhat resembling commercial 
drying. 

(18) If an infested crop is required for seed, the flowering plants of the 
wild onion should be hand>pulled before harvesting. 


LIVE STOCK IMPROVEMENT SCHEME 

REPORT FOR THE YEAR ENDING MARCH 31, 1928 

It is pleasing to note that, in spite of the further decline in 
the general level of prices of agricultural produce during the 
year under review, steady progress is apparent in practically 
all sections of the Live Stock Improvement Scheme. This 
affords further evidence, if more is needed, that the object 
which the Scheme is designed to achieve, viz, improvement 
in the quality of the ordinary farm live stock of the country, 
is becoming increasingly recognized as advantageous by 
individual farmers. The present shortage of capital has, 
however, presented some difl&culties in the working of the 
Scheme. Owners of premium bulls and boars have often 
found it far from easy to provide the money necessary to 
purchase animals of suflScient merit; but in spite of this it is 
satisfactory to record that the standard of the sires approved 
for use under the Scheme has been maintained and that their 
numbers have been increased. The need for economy on the 
part of farmers has, however, checked the increase, previously 
recorded, in the membership of Milk Recording Societies. 
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The general standard of live stock, in districts where the 
Scheme has been in operation for some time, is evidence of the 
good results derived from the use of the premium sires. In 
this connexion, the following resolution passed by the 
Nottinghamshire County Agricultural Committee, when asking 
for additional grants, may be quoted : “ The Committee are 
of opinion that in all cases where Premium Bull and Boar 
Societies have been in existence for any length of time in the 
County, a marked improvement has resulted in the general 
standard of the Live Stock of the district.’* It may also be 
mentioned that, in the report of the Judges of the 68 small 
holdings entered for the competition held by the Hampshire 
County Council for the best-managed small holdings on their 
estate, attention was called to the beneficial effect which the 
Ministry’s Live Stock Scheme is having on the quality of the 
stock kept on the holdings. 

Reports received by the Ministry indicate that, in some 
districts, when stock sired by premium bulls and boars is 
placed on the market, the animals are sought after by buyers 
who have had experience in rearing stock produced by these 
sires. Similarly, the announcement at a sale that a calf is by 
a premium bull usually enhances its price, as rearers are keen 
to purchase, and, in some cases, such calves have realized £2 to 
£3 per head above usual market prices. A farmer in Kent 
stated, at a meeting of the local Farmers’ Union, that his 
heifers, got by a premium bull, made £3 per head more than 
heifers he had bought in as calves and reared in thq same way. 
Similarly with pigs ; litters, the progeny of premium boars, 
find a ready market, as these pigs are known to mature and 
fatten more quickly than those sired by nondescript boars. 
The educative value of such results can be realized, and goes 
far to explain the increasing interest shown in the provision 
of premium bulls and boars. 

As regards the heavy horse section of the Scheme, the more 
hopeful feeling respecting heavy horse breeding, occasioned by 
the better demand and higher prices now ruling for good 
geldings, has occasioned increased enthusiasm. Additional 
societies have been formed in several areas and the financial 
position of many of the older societies has improved. 

Bnlb. —^The number of bulls available for service under the 
Scheme during the year ended March 31,1928 (i.e., continued 
from the previous year with renewed grants, or provided for 
fresh districts during the year) was 1,372, or 86 more than in 
the preceding year, and the average number of cows served by 
a premium bull was 65. 
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BULL SCHEME. 

Number os Bulls Subsidized each year since the Commencement 

or THE Scheme. 


Year 

No. of 

Year 

No. of 

(April 1-March 31) 

Bulls 

(April 1-March 31) 

Bulls 

1914.16* 

.. 497 

1921-22 .. 

847 

1916-16 

.. 633 

1922-23 .. 

947 

1916-17 

.. 669 

1923-24 .. 

978 

1917-18 

.. 710 

1924-26 .. 

. . 1,069 

1918-19 

.. 721 

1926-26 .. 

.. 1,176 

1919-20 

.. 675 

1926-27 .. 

.. 1,287 

1920-21 

.. 668 

1927-28 .. 

.. 1,372 


^Including the period February 1, 1914, to March 31, 1914. 

It will be noticed that the number of premium bulls has 
been doubled in the seven years since 1920-21. The efforts 
made by Live Stock Officers to interest farmers in the Scheme 
meet, however, with very varying results in different districts. 
In some areas, the improvemjent in the quality of the stock, 
which is achieved by the use of good class pedigree bulls, is 
appreciated by small farmers, and, in such districts, the 
formation of a Society for the provision of a bull under the 
Scheme does not present any very serious difficulty. In other 
areas, and more particularly in dairying districts, compara¬ 
tively little interest is taken in the class of bull used, so that 
the efforts of the Live Stock Officer meet with little success. 
On the whole, however, the increased value of the cattle 
reared by farmers who are making use of premium bulls is 
becoming more widely appreciated, and Societies are being 
formed in areas where, up to the present, the Scheme has not 
been taken up. An instance, with the possibilities of good 
results for an area in the Eastern Counties, may be quoted. A 
smallholder found that a heifer which he had purchased 
turned out remarkably well. On inquiry he discovered that 
this heifer had been sired by a premium bull, and he is now 
endeavouring to form a Society in his own district. 

It was mentioned, in last year’s Report, that the high cost 
of carriage militated against the location of sires in some 
districts. In order to meet this difficulty, the Ministry 
decided, in October 1927, that the cost of railway carriage, if 
£2 or over, may be considered as part of the purchase price 
for the purpose of assessing grants in cases where bulls are 
purchased at the important bull sales at which special 
arrangements are made for the attendance of Live Stock 
Officers, or where Live Stock Officers, by arrangement, 
purchase bulls privately for Societies. The maximum grant 
of £20 per annum is, however, still retained. 
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Reference has already been made to the educative value of 
the higher prices realized by stock sired by premium bulls, 
and the successes of such bulls and their progeny at shows is 
also of effect in this direction. The number of such successes 
last year was again considerable, not only at local and county 
shows but at the most important shows in the country. A bull, 
sired by a premium bull, obtained a first prize at the Royal 
Show and a second prize at the London Dairy Show ; and the 
best dairy bull in the open class at the Shropshire and West 
Midland Show was a premium bull. Successes at shows, such 
as these, are evidences of the outstanding merits of some of 
the bulls which are available at a low service fee to small 
farmers under the Scheme; while the classes for premium 
animals and their progeny, which are a feature of many local 
shows, arouse interest in the Scheme and keep it well advjertised. 

Although a great deal has b^n done by the Scheme in 
demonstrating the good results accruing from the use of good 
bulls, and in effecting improvement, in many areas, in the 
quality of the cattle, considerable scope still remains for the 
improvement of the cattle kept by a large number of small 
farmers. There are still far too many farmers who keep a 
cheap, nondescript b.ull, or use the cheapest bull available in 
the neighbourhood without regard to its suitability for getting 
good stock. It is not, however, only the small farmers who 
use inferior bulls: many of the larger farmers are equally 
careless and negligent. This applies particularly to farmers 
whose sole object in keeping cows is the production of milk; 
many of them merely keep a bull to get their cows in calf 
without any regard to its suitability, with the result that 
calves are produced which are never likely to grow into 
satisfactory stock. Dairy farmers of this class usually have 
herds of good cows, and it is a distinct loss to the country 
that such cows should not be given a chance of producing 
progeny that is fit to rear. It costs no more to feed and bring 
up a good bred calf than it do^ a badly bred one. Badly bred 
calves, purchased for rearing, are a source of disappointment 
and a loss to their purchasers. This state of affairs is not 
likely to be remedied until legislative action is taken to 
prevent the use of really bad bulls. Ireland has shown the 
way in this direction, and, although many breeders and feeders 
are in favour of similar action in this country, there does not 
appear to be sufficient agricultural support at present for the 
necessary steps to be taken* The position is, however, kept 
\mder constant review by the Ministry. 
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Breeds arid Prices ,—^The following table shows the number 
and prices of premium bulls according to breeds. Bulls were 
a little cheaper last year, and the average of the prices of the 
bulls located under the Scheme on March 31, 1928, was 
£48 10s. The relative numbers of the different breeds show 
little change. The Shorthorn easily maintains its premier 
position, and the Lincoln Red shows the comparatively 
large addition of 17 per cent, against the average increase of 
7 per cent. 


Nttmbeiis and Avebaoe Fbioes of Bulls of each Breed. 


Breed 

1 

914-16 

1 

926-27 

1927- 

28 


No. 

Average 

cost 

No. 

Average 

cost 

No. 

Average 

cost 



£ 

s. 

d. 


£ 

8 . 

d. 


£ 

a. 

d. 

Aberdeen Angus 

— 


— 


3 

48 

3 

4 

6 

47 

1 

8 

British Friesian .. 

— 


— 


2 

58 

12 

6 

2 

58 

12 

6 

Devon 

16 

40 

17 

6 

136 

54 

6 

4 

146 

61 

9 

0 

Galloway 

— 


-- 


1 

19 

19 

0 

1 

19 

19 

0 

Guernsey 

— 


— 


12 

43 

19 

11 

16 

41 

5 

3 

Hereford 

63 

33 

7 

6 

142 

48 

4 

1 

160 

47 

9 

9 

Lincoln Red 

33 

31 

10 

0 

141 

48 

3 

10 

165 

47 

15 

6 

Shorthorn 

337 

37 

17 

0 

716 

52 

6 

3 

762 

49 

16 

1 

South Devon 

6 

36 

11 

6 

14 

43 

2 

8 

12 

46 19 

4 

Sussex 

— 


— 


— 


— 


3] 

35 

7 

0 

Welsh Black 

35 

29 

9 

0 

69 

45 

1 

6 

69 

35 

8 

5 

All breeds 

497 

36 

0 

0 

1,236 

50 

19 

6 

1,322 

48 

10 

4 










t 





* Including seven “ other breeds ’* not specified. 

1 1,372 bifils were located, but grants in respect of 50 were in 
suspense at the end of the year. 


Service Fees ,—^The service fees charged for the use of 
premium bulls again ranged from 2s. 6d. to 10s. 6d. but, as 
shown in the following table, the small number of fees 
exceeding 7s. 6d. was reduced from 31 to 23. The increase in 
the number of fees shown for 1927-28, as a result of the larger 
number of bulls located, is concentrated at fees of from 4s. to 
5s. 6d., and those at 5s. now accoimt for 68 per cent, of the 
total against 56 per cent, in 1926-27. 


Year 

2/6 

3/- 

3/6 

4/- 

4/6 

5/- 

6/6 

6/- 

6/6 

1914-15 

.. 265 

67 

41 

42 

3 

88 

— 

— 

— 

1926-27 

.. 67 

52 

34 

78 

13 

691 

7 

108 

3 

1927-28 

.. 68 

51 

34 

89 

12 

768 

14 

108 

4 

Year 


7/- 

7/6 

8/- 

8/6 

9/- 

9/6 

10/- 

10/6 

1914-15 

* • . 1 


1 


— 

— 

— 

— 

— 

1926-27 

.. . • 

! 12 

140 

, 

4 

I 

1 

17 

3 

1927-28 

.. • • 

. 13 

138 

6 

2 


— 

13 

2 
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Boars. —The number of boars provided for service under 
the Scheme dtiring the year ended March 31, 1928 
continued from previous year with renewed grants or located 
in fresh districts during the year), was 907, an increase of 63 
over the preceding year. 

BOAR SCHEME. 

Numbbb of Boars Subsidized each year since the Commencement 

OF THE Scheme. 


Year 



Total number 

(April 1 to March 31) 

Societies 

Individuals 

of Boars 

1914-16*.. 

115 

— 

115 

1915-16 .. 

180 

— 

193 

191617 .. 

186 

15 

216 

1917-18 .. 

172 

92 

261 

1918-19 .. 

156 

167 

350 

1919-20 .. 

120 

225 

399 

1920-21 .. 

135 

285 

441 

1921-22 .. 

113 

416 

550 

1922-23 .. 

93 

451 

tf69 

1923-24 .. 

78 

541 

638 

1924-25 .. 

59 

574 

655 

1925-26 .. 

52 

629 

710 

1926-27 .. 

46 

781 

844 

1927-28 .. 

30 

850 

907 


Including the period February 1, 1914, to March 31, 1914. 


In April, 1927, very fair prices were being realized for pigs, 
but the decline which had set in in the latter half of 1926 
continued until the end of 1927, so that, for the greater part 
of the year under review, pig prices were low. As in previous 
years, these depressing influences caused a number of pig 
keepers to sell off their breeding sows, but it is satisfactory to 
note that there was a demand for a largely increased number 
of good class sires to be provided under the Scheme. In 
addition, the average number of services per boar was 62 
against 56 in the previous year. 

Representations have, from time to time, been made to the 
Ministry that the minimum age of six months, at which boars 
might be located under the Scheme, was too low. It was 
maintained that only poor results could be expected from the 
services of boars of six months of age, and that the useful life of 
a boar, if used at such an early age, was likely to be reduced. 
This matter was considered by the Live Stock Advisory 
Committee and, on their advice, the Ministry, as from 
January 1, 1928, raised the minimum age at which boars 
might be approved for premiums to eight months. 

Breeds and Prices ,—The following table shows the number 
and average prices of boars of each breed located on March 31, 
1928, The average price per boar was £13 3s. 4d., a sHght 
reduction on the previous year. 
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The increasing popularity of the Large White breed is 
evidenced by the large addition to the number of boars of 
this breed located. The total number of premium boars on 
March 31, 1928, exceeded that of a year earlier by 58, but the 
addition in the case of Large White boars alone was 70. Boars 
of this breed accoimted for 61 per cent, of the total number of 
premium boars, whereas two years ago they represented only 
47 per cent. 

Nxtmbers and Average Prices of Boars or each Breed. 


Breed 

U 

114-15 

1 

926-27 

1( 

>27-28 

No. 

Average 

price 

No. 

Average 

price 

No. 

Average 

price 



£ 

s. 

d. 


£ 

s. 

d. 


£ 

s. 

d. 

Berkshire .. 

10 


0 

0 

17 

15 

9 

8 

16 

14 

14 

8 

Cumberlcuid 

— 


— 


48 

12 

5 

6 

54 

12 

2 

11 

Essex 

— 


— 


2 

12 

2 

6 

2 

12 

2 

6 

Glos. Old Spots .. 

7 

7 

1 

0 

7 

12 

3 

5 

7 

12 

3 

5 

Large Black 

18 

7 

5 

6 

65 

11 

10 

7 

57 

11 

]4 

11 

Large White 

64 

7 

3 

0 

462 

13 

16 

1 

532 

13 

14 

11 

Lincoln Curly 













Coated .. 

4 

8 

4 

6 

29 

11 

9 

5 

29 

10 

9 

3 

Middle White .. 

12 

6 

17 

0 

108 

12 

15 

5 

105 

12 

5 

7 

Large White Ulster 

— 


— 


5 

14 

17 

0 

7 

15 

6 

3 

Tamworth 

— 


— 


1 

14 

14 

0 

— 

- 

... 


Wessex Saddleback 

— 


— 


16 

12 

10 

11 

9 

13 

9 

9 

Welsh 



— 


48 

12 

6 

1 

) 




Long White Lop- 









60 

12 

12 

3 

eared 

*— 


— 


12 

14 

1 

8 

) 




All breeds 

115 

7 

5 

3 

820 

13 

4 

8 

878* 

13 

3 

4 


* 907 boars were located, but grants in respect of 29 were in suspense 
at the end of the year. 


Service Fees .—The service fees again ranged between 
2s. 6d. and lOs., but there is further evidence of the tendency 
noted in previous years for service fees to become standardized 
at 6s. as shown below. In 1927-28 rather over 70 per cent. 


of the premium boars were serving at a fee of 5s.:— 


Year 

2/- 

2/6 

3/- 

3/6 

4/- 

4/6 

5/- 

5/6 

1914-15 .. 

21 

62 

10 

5 

6 

— 

2 

- - 

1926-27 .. 

— 

6 

11 

21 

57 

5 

543 

1 

1927-28 .. 

__ 

4 

14 

17 

49 

3 

623 

1 

Year 


6/- 

6/6 

7/- 

11^ 

8/- 

8/6 

10/. 

1914-15 . . 

, . 


— 

— 

— 

— 

— 

— 

1926-27 .. 


70 

4 

5 

91 

— 

1 

5 

1927-28 .. 

, , 

68 

2 

6 

88 

— 

— 

3 

Rnse 

Breeding.— 

-Heavy 

floracs.—Greater interest 

than 


has been shown in recent years is now being taken hy farmers 
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in the breeding of heavy horses, as a result of the improvement 
in prices oooaudoned by the keener demand. The very sharp 
decline in breeding from 1919 to 1926 has consequently been 
arrested; the Aipiual Agricidtural Returns furnished to the 
Ministry in 1927 showed that the number of foals of heavy 
breeds in that year was only 100 less than in 1926. The 
operation of the Ministry’s Heavy Horse Breeding Scheme 
may be responsible for this to some extent; and, but for 
the encouragement afforded to breeders by the Scheme, the 
shortage of heavy horses, which is now beginning to show 
itself, might have been even more disturbing. The figures 
given in the table below show that not only was there an 
increase in the number of stallions in respect of which grants 
were paid in 1927, but there was, also, a small increase in the 
average number of mares served per stallion. 

It is of interest to note that the number of assisted nomina¬ 
tions, which are issued to farmers whose holdings either do 
not exceed 100 acres, or, if exceeding 100 acres, are of an 
annual value for income tax purposes of not more than £100, 
was larger than in any previous year. 


Heavy Horse Scheme. 


Service 

season 

No.'’of 

stallions 

Total 
No. of 
mares 
served 

Average 
No. of 
mares 
served 

No. of 
assisted 
nomina¬ 
tions 

Average 
hiring 
fee of 
stallions 

Average 

service 

fee 






£ 

£ s. 

d. 

1914 

72 

6,365 

68 

1,603 

231 

2 8 

6 

1915 

97 

9,122 

94 

2,430 

241 

2 9 

6 

1916 

108 

9,995 

92 

2,181 

244 

2 11 

0 

1917 

110 

10,556 

96 

2,151 

258 

2 16 

3 

1918 

122 

12,281 

100 

2,166 

286 

2 15 

8 

1919 


10,920 

96 

1,996 

317 

3 6 

3 

1920 


9,133 

87 

1,839 

345 

3 13 

1 

1921 


7,888 

78 

1,943 

333 

3 13 

7 

1924 

87 

6,098 

70 


178 

2 7 

0 

1925 

96 

7,413 

77 

1,723 

194 

2 8 

4 

1926 

98 

8,165 

83 

2,171 

208 

2 8 

6 

1927 

105 

8,950 

85 


211 

2 8 

9 


*No grant was made by the Ministry for assisted nominations 
(exoept to the Cumberland Society) for the service season 1924. 


The above figures do not include those relating to the 
Cumberland and Westmorland Society, which was formed for 
the purpose of awarding assisted nominations to selected 
stallions travelled by their owners in these counties. It was 
again possible in 1927 to award an increased grant to tiiis 
Society so that mote assisted nominations eould be issued. 
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The numbers of suoh nominations issued by this Society each 
year since its formation in 1915 have been as follows ;— 


Service 

No. of assisted 

Service 


No. of assisted 

season 

nominations 

season 


nominations 

1915 

386 

1921 


.. 256 

1916 

394 

1924 

,, 

121 

1917 

328 

1925 

.. 

197 

1918 

321 

1926 

,, 

.. 220 

1919 

264 

1927 

,. 

247 

1920 

264 





The regulations relating to the award of grants to Heavy 
Horse Societies have recently been revised with a view to 
facilitating the future working of the Scheme by the Societies. 
No change has been made, however, in the requirement that 
stallions must be hired and not owned by Societies, and the 
maximum hiring fee of 300 guineas, and maximum service fee 
of £3 3s. for stallions in respect of which grants are made, have 
been retained. 

Horae Breeding Act^ 1918.—^The number of stallions licensed 
under the Horse Breeding Act, 1918, has declined each year 
since 1921, but the reduction in 1927 was much smaller than 
in any previous year. In the licensing year ended October 
31, 1927, licences were issued in respect of 1,637 stallions, 
a reduction of only 71 on the year, as compared with a decrease 
of 241 in 1926. 

Since the Act came into force, there has been a steady 
decline in the number of cases in which licences have been 
refused, an indication that the Act has been largely instru¬ 
mental in eliminating the unsound travelling stallion. In 1927, 
licences were refused in respect of only 37 stallions, or less than 
2J per cent, of the applications, against 66 refusals, or nearly 
3^ per cent, of the applications in 1926 ; whilst in 1920, the 
first year in which the Act was in force, there were 404 
refusals, or practically 10 per cent. 



Number of 

Number of 


Year (ending 

applications 

licences 

Number of 

October 31) 

for licences 

issued 

refusals 

1920 

4,163 

3,749 

404 

1921 

4,060 

3.816 

244 

1922 

3,644 

3,479 

165 

1923 

2,897 

2,761 

136 

1924 

2,286 

2,210 

76 

1926 

1,908 

1,849 

69 

1926 

1,664 

1,608 

66 

1927 

1,674 

1,637 

37 


The table below shows for the 1927 service season the 
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distribution of the stallions according to breed or t 3 ^, both as 
regards the number licensed and the number rejected :— 

Nttmbsr of Stallions Licensed ob Refused. 

Pedigree Non-Pedigree* 


Heavy— 

Shire 


Licensed 

732 

Refused 

19 

Licensed 

40 

Refused 

1 

Clydesdale 

.. 

110 

— 

11 

— 

Suffolk .. 

,, 

139 

4 

— 


Percheron 

,, 

41 

1 

1 

— 

Others 

.. 

— 

— 

26 

3 

Total Heavy 


1,022 

24 

78 

4 

Light— 
Thoroughbred 


150 

4 

3 


Hackney .. 

.. 

81 

2 

16 

1 

Arab 

.. 

12 

— 

6 

— 

Hunter .. 

, , 

4 

— 

2 

— 

Cleveland Bay .. 


5 

— 

— 

* _____ 

Yorkshire Coach 


2 

— 

— 

— 

Welsh Roadster 


1 

— 

1 

— 

Others 


— 

— 

1 

— 

Ponies (including 
Cobs) .. 

Welsh 

129 

.... 

26 

2 

Total Light 


384 

6 

53 

3 

Grand Total 

, , 

1,406 

30 

131 

7 


* Non-pedigree stallions are arranged as far as possible under types. 

The number of heavy stallions licensed was 53 less than in 
1926, while light stallions declined by 18, the percentage 
decrease being much the same in each case. The whole of the 
reduction in heavy stallions occurred in Shires, otKer heavy 
breeds showing practically no change on the year. Among 
light stallions, Arabs, Hackneys and Ponies showed appreciable 
decreases, but Thoroughbreds increased by 15. 

The number of stallions rejected for each of the prescribed 
diseases and defects was as follows :— 


Boaring .. 

6 

Cataract 

7 

Whistling .. 

14 

Defective Genital Organs .. 

1 

Sidebone .. 

5 

Bone Spavin 

1 

Bingbone .. 

1 

Stringhalt .. 

. 2 


In six cases, appeals were made against refusals of licences 
and three of these appeals were successful. 

The number of oases of infringement of the Horse Breed¬ 
ing Act reported during the year was 18. Only one 
unlicensed stallion was found travelling for service; and, in 
two cases, unlicensed stallions were reported as being exhibited 
for service on premises not in the occupation of the stallion 
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owners. Proceedings were taken in one case and a conviction 
obtained. Nine stallions, in respect of which licences had 
been issued, were being travelled unaccompanied by the 
licences ; and six owners failed to notify changes of ownership 
of stallions. 

Bams.—^The financial assistance provided by the Ministry 
towards the improvement of Welsh Mountain sheep again 
allowed for the provision of 26 rams by Societies in Wales. 
The total number of ewes served by these rams was 1,492, an 
average of practically 60 per ram ; and the servicj fees, 
which varied from Is. to 3s. 4d. per ewe, averaged Is. 7d. 
The hiring fees of the rams ranged from £6 to £13 13s., this 
latter figure being paid for the ram which secured first prize 
at the Royal Show, the Royal Welsh Show and the annual 
show and sale of the Welsh Mountain Sheep Society at 
Aberystwyth. Interest continues to be taken in the work of 
these Societies, and, in districts where the Scheme has been in 
operation for some years, the mountain flocks are said to show 
improvement. 

Milk Recording .—^The returns furnished by Milk Recording 
Societies show that the steady progress, until 1925-26, in the 
membership of such Societies suffered a check last year, 
when the number of new members did no more than balance 
the resignations. The following table gives the total member¬ 
ship in each year since official recording was commenced in 
1914-16, together with the number of herds and cows 
recorded:— 



Year* 

Societies 

Members 

Herds 

Cows 


( 1914-15 

16 

264 

306 

7,331 

April 1 to 

1 1915-16 

20 

350 

398 

9,811 

March 31 

1916-17 

22 

441 

496 

12,950 


V 1917-18 

25 

503 

555 

14,404 


, 1917-18 

27 

639 

708 

19,793 


1918-19 

38 

1,191 

1,332 

37,880 


1919-20 

46 

2,075 

2,312 

61,323 


1920-21 

52 

3,328 

3,664 

97,903 

October 1 to 

1921-22 

55 

3,949 

4,362 

117,023 

September 30 ^ 

1922-23 

55 

4,365 

4,767 

127,161 

1923-24 

52t 

4,764 

6,209 

138,086 


1924-25 

60t 

6,081 

6,516 

6,666 

148,905 


1925-26 

49t 

6,174 

164,322 


1926-27 

61t 

5,166§ 

5,660§ 

166,847 

* Before October 1, 1917, there 

was no uniform year 

for Societies. 

t The decrease in the number of Societies was due to amalgamation, 
t The increase in the number of Societies is due to the dividing of 

one Society covering three counties into separate Societies for each 


county. 

§ Including 36 members recording goat herds only. 

In considering these figures, it should be borne mind that 
many farmers, who are no longer members of Milk Recording 
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Societies, Bxe recordmg the milk yields of their cows 
privately. As a result of the depression in agriculture, many 
members have felt compelled to resign in order to reduce 
thw expenditure, and in such cases it is usual for them to 
oantinue recording privately. That this is so shows that the 
main object of the Ministry’s scheme, which is to encourage 
farmers to undertake recordmg and so learn the benefits to 
be derived therefrom, has been achieved so far as these 
farmers are concerned. 

It is still true, however, that much the larger proportion of 
the cow owners of this country have not yet commenced to 
keep milk records, mid a wide field therrfore remains in which 
Milk Recording Societies can push their propagmida and seek 
for new members. There can be no doubt that there would 
be increased economy in the production of the countryis milk 
supply if recording were more widespread. The economy 
wMch can be effected where records are kept, by conducting 
the breeding, selection and feeding of cows according to their 
milk-yielding capacity, and by the increased interest in their 
work on the part of stockmen, much more than counterbalances 
the cost ci accurate recording of the yields of the cows. 

Avirctge Yield of Recorded Herds .—Of the 156,847 cows and 
heifers recorded under the Scheme, 81,749, t.e. 52 per cent, 
(as compared with 53 per cent, in the previous year), were 
cows which had been retained for the full year. The following 
talde compares the average yield of (1) all cows and heifers 
recorded, and (2) cows recorded for the full year, for each year 
since the uniform milk recordmg year was fixed:— 


Year 

Particulam of aU oowa 
and heifers recorded 

Particulars of cows recorded for 
full year 








Oet.1 





Per- 



to 

Ko.of 


Aver- 


centage 


Aver- 

Oet.1 

oona and 

Totel 


No. of 

of toM 


age 


heUera 

yield 


cows 

cows and 


yield 




mn 


heifers 


* 



Gal. 

Gal. 



Gal. 

Gal. 

1017-18 

10,703 

8,426,058 

426 

8,775 

44 

5,255,023 

590 

1018-10 


16,204,041 


17,989 

47 

10,543,516 

570 

1010-20 

1 61,823 

20,844,887 

470 

27,266 

44 

17,363,347 

637 

1020^1 

07,003 

48,512,380 

495 

48,248 

40 

30,892,620 

640 

1021-22 


60,463,617 

517 

63,318 

54 

41,208,073 

651 

1022-28 


67,004,224 

534 

68,349 

54 

46,956,565 

687 

1028-24 


73,068,165 

S80 

73,338 

53 

50,299,884 

685 

1024-25 

148,005 

76,410,408 

•613 

77,132 

51 

61,695,291 

♦670 

1025-25 

154,822 

81,623,788 

•629 

81,660 

53 

56,102,434 

♦687 

1026-27 

156,847 

82,161,800 

«524 

81,740 


55,677,261 

♦681 


* BeCoftt 1S24-2S the average yield was calculated at the equhralmt of 
10^ lb. to a gaUcm and enbaequmitly at 10} lb. 
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The average yield of the full-year cows was 7,037*7 lb. 
(681 gal.), showing a small reduction on the average of the 
previous year. A decrease of less than one per cent, is, 
however, insignificant, and in this connexion it should be 
remembered that milk yields were adversely affected by the 
shortage of grass in the spring of 1627, when cold, dry weather 
prevailed from about the middle of April to the middle of 
Jime. Changes in the average 3 delds varied considerably in 
the different Societies, rather more than one-half showing 
decreases. Six Societies—Norfolk, Derby and District, Staf¬ 
fordshire, Durham, Suffolk and Essex—^had average pelds per 
cow of more than 7,500 lb. (726 gal.), Norfolk heading the 
list with 7,684 lb. (744 gal.). 

Turning to the results in individual herds, it is foimd that 
of the 6,018 herds which were recorded for the full year, 1,136 
had average yields for full-year cows of 8,000 lb. or over; 
and, in 151 herds, average yields of 10,000 lb. or over were 
obtained. Some examples of the incieases which have been 
effected in the average yields of individual herds, since 
recording was begun, are shown in the following table, in 



No. of 

Aver- 

Aver- 

In- 

No. of 

Cash value of 


years 

age 

age 

crease 

full- 

increase of 


during 

yield 

yield 

in 

year 

Icust year over 

Herd 

which 

per cow 

per cow 

annual 

cows 

first year at 


records 

in first 

in last 

average 

in last 

Is. per gallon 


were 

year 

year 

yield 

year of 







taken 



per cow 

period 

per cow 

per herd 

A. 

mill 

Gal. 

Gal. 

Gal. 


£ 8 . 

£ 8 . 

(Pedigree 

Friesian) 


848 

1,087 

239 

35 

11 19 

418 6 

B. 








(Pedigree 

Guernsey) 

C. 

H 

660 

1,016 

365 

13 

18 5 

2S7 6 

(Pedigree 

Jersey) 

D. 

■ 

549 

943 

394 

10 

19 14 

197 0 

(Non- 

Pedigree 

Shorthorn) 

E. 

6 

563 

1,194 

631 

8 

31 11 

252 8 

(Non- 

Pedigree 

Shorthorn) 

F, 

4 

761 

881 

130 

18 

6 10 

117 0 

(Non- 








Pedigiee 

Shorthorn) 

6 

653 

821 

168 

14 

8 8 

117 12 










464 Live Stock Jbcprovement Sghbbob Report. [August, 


which an indication of the cash values of the increases is also 
given. . With such examples before them, it is surprising that 
so many farmers have not yet taken up milk recording. 

The annual returns have again been tabulated so as to 
provide information regarding the number and average yield 
of milk of recorded cows of the different breeds. These figures 
are given in the following table, but details are not included 
in respect of those breeds of which less than 600 cows were 
recorded for the full year. These latter are omitted, as any 
information based on the records of only a very small number 
of cows can be of little practical value and may be misleading. 

The decrease, to which reference has been made previously, 
in the average yield over all cows recorded, was shared by 
most of the different breeds, only four, Blue Albion, Jersey, 
Lincoln Bed Shorthorn and Welsh Black, showing ipcreases 
on the year. 

Statement sfiomng the total number of Cows and Heifers of 
certain breeds recorded in England and Wales during the year 
ended October 1, 1927, and the number and average yield of 
Cows recorded for the full year, together with the percervtage of 
full-year Cows. 


Total 
I number 


Particulars of cows recorded for full year 


Breed or 
type 

j Mi. MKJWa 

^ and 

1 heifers 

I recorded 

1 

1 

Number 

Per¬ 
centage 
of total 
cows and 
heifers 

Total 

yield 

Average 

yield 

Ayrshire 

1 

i 2,022 


44*2 

Lb. 

6,251,793 


Blup Albion 

1,544 

957 

62-0 

7,219,460 

7,544 

Devon 

' 1,588 

849 

63 5 

4,729,982 

5,571 

Friesian 

1 22,428 

12,183 

54*3 

99,552,771 

8,171 

Guernsey .. 

< 6,498 


47-8 

19,619,925 

6,317 

Jersey 

, 4,814 

2,356 

48-9 

14,527,207 

6,166 

Lincoln Red 


1,681 

55*3 

11,929,963 

7,097 

Red Poll .. 

4,681 


57-8 

18,349,476 

6,781 

Shorthorn .. 


52,945 

51-8 

368,285,068 

6,956 

South Devon 


1,295 

48-1 

7,962,002 

6,148 

Welsh Black 

1,147 1 

695 

60-6 

4,124,353 

5,934 


Issue of Certificates. —Certificates of Merit were issued for 
266 cows as compared with 276 in the previous year. These 
certificates are issued in respect of cows which have calved not 
less than three times during a period of three consecutive milk 
recording years, and which have given, during those years, 
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not less than the yields of milk prescribed for their breeds. 
The value of this certificate is that it affords proof not only 
of the cow's good milking capacity over an extended period, 
but also of its ability to breed regularly, and it is satisfactory 
to record that the increased number of these certificates issued 
last year has been practically maintained. 

Of the 266 Certificates of Merit issued for the period ending 
October 1, 1927, 128 were in respect of cows which yielded 
30,000 lb. or over of milk during the three-year period. This 
number includes 60 Shorthorns, 29 Friesians, 14 Red Polls 
and 14 Guernseys. The highest yield certified was 66,481J lb. 
given by a pedigree Friesian in the three years, this being 
followed by a non-pedigree Shorthorn with a yield of 
50,645^ lb. and another pedigree Friesian with a yield of 
48,221^ lb. in the tlixee years. 

The number of applications for milk record certificates, in 
respect of the milk yield of a cow during a single year, showed 
a further falling off, only 121 certificates being issued for the 
year ending October 1, 1927, against 206 in the previous year. 

Register of Dairy Cattle ,—The number of cows which 
qualified in the milk recording year ending October 1, 1927, 
for entry in Vol. XI of the Ministry's Annual Register of 
Dairy Cattle was practically the same as in the previous year, 
being 15,558 against 15,577. Shorthorns again accounted for 
over 60 per cent, of the total, but the number of Shorthorn 
cows which reached or exceeded the qualifying standard of 
this breed, viz,, 9,000 lb. of milk in the year, declined from 
9,987 in 1925-26 to 9,569 in 1926-27. Fully one half of the 
qualified cows of the remaining breeds or types were Friesians, 
of which 3,067 gave yields of 10,000 lb. or over against 2,727 
in 1925-26. Of the total number of cows which qualified 
for entry, 8,731, or 56 per cent., gave yields of 10,000 lb. 
or over during the year. The number of entries in the 
Register was, however, again limited to 7,500 cows, so that it 
was possible to include in Vol. XI only about 48 per cent, of 
the qualified cows of each breed. Of the 7,500 cows entered, 
7,021 yielded 10,000 lb. or over, while 2,102 3 delded 12,000 lb. 
or over, of which 210 gave between 15,000 and 20,000 lb. and 
15 gave over 20,000 lb. of milk in the year. 

In a separate section of the Register particulars are given 
of the 266 cows in respect of which Certificates of Merit were 
awarded. 

' The number of bulls entered in this Volume shows a further 
increase, there being lists comprising 99 bulls against 66 in 

2h 
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Volume X. Of the 33 bulls which are enterec( fm: the first 
time, 16 qualified under the requirement that tha^ dams and 
sire’s dams have given not less than the standard jield 
prescribed for their breed or type during a mill( recording 
year; and 18 are entered as having two or more daughters 
which have given the prescribed yield. The total number of 
bulls entered by reason of the milk records of dams 
and sire’s dams is 63, while 36 are entered on the reo(»ds of 
their progeny. 

Bationing .—^Reports received from live Stock Officers 
indicate that members of Milk Recording Societies are 
realizing, in increasing numbers, the benefits which aborue 
from careful attention to the rationing of their cows. In 
all parts of the country more farmers are reported to be 
taking steps to see that they are feeding properly balanced 
rations, and that the quantity of fodder supplied to individual 
animals is in accordance with their milk yields, with the 
result that the management of the dairy herds is carried out 
on more economical lines. Advice on rationing is readily 
obtainable by members of Milk Recording Societies from 
County Agricultural Organizers, many of whom administer a 
scheme of rationing advice on the lines of the standard scheme 
recommended by the Departmental Committee on the 
Rationing of Dairy Cows. 

Teeing for BtUter Fai .—^The number of samples of milk 
taken by il^orders and tested for butter fat showed a further 
increase in the year ending October 1, 1927, the total number 
of samples being 112,176, as compared with 108,336 in the 
previous year. Nearly 92,000 of the samples were taken from 
the milk of individual cows. The cost to members of Societies 
for butter fat testing is usually from 3d. to 6d. per sample, 
the samples being taken by the Recorders and the testing done 
in some counties by the Recorders or Secretaries of the 
Societies, and in other counties by arrangement with the 
Agricultural Colleges or Institutes. 

Further representations have been made duriz^ tihe past 
year that the Ministry should lay down some definite system 
for testing butter fat, but this has not been found practicable, 
as up to tile present no reliable and workable schrane has 
been devised. 

Calf and BvU Marking .—^The number of calves marked in 
1926-27 imder the Ministry’s scheme for the registration and 
marking of calves of milk-recorded oows was 16,947, or 9^ 
less than in tbe previous year, but still some 531 nu^ tJiea 
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in 1924-26. The number of bulls marked was exactly the 
same as in the preceding year, viz. 81. 

Cost of MUk B&sording .—^The average cost of recording per 
cow over the whole country was practically the same as in 
the preoeding year, viz. 4s. 4d. to the memW and 6s. 3d. to 
the Society. In most oases, where any changes were made 
in the levies in 1926-27, these were in a downward direction, 
and the highest average cost per cow to the member in any 
Society was reduced to 6s. 6d. In 24 of the 51 Societies, 
the average cost to members was from 4s. to 6s. per cow, 
while in 14 Societies it exceeded 5s., and in 13 it was less than 
4s., the lowest being 2s. Id. 

MILK RECORDma SOCIETIES. 

Statement givino Pabtiox7i:«abs of 61 Milk Recording Societies 
OPERATING DI7B1NG THE YEAB ENDED OCTOBER 1, 1927. 

{The SoeieUee are arranged in order of total number of animoXe 
recorded.) 


Society 


♦No. of 
members 

♦No. of 
herds 

Total 
No. of 
cows 
recorded 

No. of 
cows 
recorded 
for full 
year 

Average 
yield 
of cows 
recorded 
forfuU 
year 

Essex County.. 


235 

271 

10,497 

6,282 

Lb. 

7,507 

Somerset and North 
Dorset 

276 

316 

9,646 

6,389 

6,697 

Hampshire 


260 

274 

9,062 

4,901 

6,736 

North Wiltshire 


134 

162 

7,441 

4,062 

6,676 

Norfolk County 


228 

263 

6,869 

4,147 

7,684 

Berkshire 


169 

190 

6,772 

3,689 

6,849 

East Sussex 


199 

229 

6,651 

3,696 

6,877 

Suffolk 


220 

243 

6,966 

3,623 

7,534 

Hertfordshire.. 


162 

191 

6,666 

2,666 

7,164 

West Sussex .. 


140 

163 

6,368 

2,642 

7,063 

Kent .. 


163 

182 

6,166 

2,688 

6,940 

Dorset 


89 

116 

6,059 

3,021 

6,416 

Surrey 


160 

169 

4,342 

2,187 

6,949 

Warwickshire.. 


165 

160 

4,029 

1,968 

7,248 

Oxfordshire .. 


118 

123 

3,767 

1,880 

7,234 

South Wiltshire 


61 

81 

3,674 

2,161 

7,392 

Leicester and Rutland 

129 

136 

3,473 

1,689 

6,884 

Lancashire County 


105 

113 

3,231 

1,223 

7,272 

Gloucestershire 


103 

113 

2,961 

1,672 

7,137 

Shropshire 


78 

84 

2,864 

1,478 

7,408 

Staffordshire .. 


92 

94 

2,643 

1,360 

7,669 

Ohediire County 


72 

76 

2,663 

1,186 

7,161 

South Devon and 
District 

109 

114 

2,614 

1,170 

6,112 

Yorkshire 


126 

134 

2,434 

1,167 

7,282 


♦ Goat herds are not incl.\ided. 

2h 2 
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Society 

« 

♦No. of 
members 

♦No. of 
herds 

Total 
No. of 
cows 
recorded 

No. of 
cows 
recorded 
for full 
year 

Average 
yield 
of cows 
recorded 
for full 
year 

Buckinghamshire 

91 

98 

2,420 

1,195 

Lb. 

7,063 

Bristol and North 
Somerset .. 

105 

108 

2,418 

1,367 

6,849 

Northamptonshire .. 

94 

102 

2,376 

1,162 

6,780 

Cambridgeshire 

84 

90 

2,321 

1,362 

7,328 

Derby and District .. 

62 

67 

2,243 

1,066 

7,619 

Cumberland & North 
Westmorland 

121 

122 

2,086 

841 

6,987 

Worcestershire 

87 

90 

1,869 

1,044 

7,106 

Nottinghamshire 

60 

61 

1,805 

714 

7,330 

Bedfordshire .. 

60 

63 

1,500 

760 

7,289 

Peak (Derby).. 

69 

70 

1,490 

71» 

* 7,310 

East Devon .. 

85 

85 

1,438 

762 

6,741 

Northumberland 

59 

60 

1,367 

666 

7,043 

Lincolnshire .. 

47 

61 1 

1,331 

703 

7,464 

Denbighshire and 
Flintshire .. 

66 

I 

60 

1,211 

: 696 

7,303 

Cornwall 

65 

1 

1,103 

694 

6,338 

Kendal and South 
Westmorland 

51 

i 52 

1,098 

441 

6,972 

Durham County 

42 

46 

1,039 

377 

7,560 

Monmouthshire 

46 

48 

1,002 

428 

6,730 

Herefordshire 

38 

38 

866 

423 

7,487 

Anglesey and Caernar¬ 
vonshire 

64 

64 

738 

418 

6,964 

Campden, Moreton and 
District 

36 

37 

729 

397 

7,164 

Glamorgan 

60 

60 

616 

296 

7,369 

Cardiganshire 

40 

41 

479 

262 

6,316 

Carmarthenshire 

19 

19 

395 

209 

7,166 

Montgomerjrshire 

22 

23 

327 

I 187 

6,649 

Pembrokeshire 

12 

12 

! 169 

111 

6,319 

Merionethshire 

14 

15 

1 107 

72 

6,789 

Totals .. 

6,131 

6,614 

! 166,847 

81,749 

7,038 


* Goat herds are not included. 


Export of lave Stock to (Joimtries Abroad. —The foreign 
Begulations goveming the export of live stock abroad are 
constantly being revised, and the Ministry has made arrange¬ 
ments vith the representatives of foreign Governments to be 
famished from time to time with the latest regulations 
goveming the imjmrt of stock into countries abroad. Summaries 
of the regulations are prepared, and intending exporters may 
obtain copies on application to the Ministry. No less than 
126 summaries, each dealing with the regulations of a different 
country, are available. 
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There are very few oountries into which live stock may now 
be imported without a certificate as to the health of the 
animals, or as to the freedom from certain diseases of the 
places from which they come. In recent years, countries 
abroad have shown a tendency to revise their import regula¬ 
tions with a view to obtaining greater protection against the 
introduction of animal diseases. One result of this movement 
is that the certificates of health are more commonly required 
to be signed by officials of the central Government of the 
country of origin, and, consequently, the Ministry finds itself 
called upon each year to make arrangements to issue export 
certificates in respect of fresh countries. At the present time 
26 different countries have regulations under which it is 
necessary that one or more species of animals imported 
from Great Britain shall be accompanied by the Ministry’s 
certificate, and 932 such certificates were issued during the 
year ended March 31, 1928. 

The export of live stock continued to be hampered by 
special regulations and prohibitions during the past year as 
a result of outbreaks of foot-and-mouth disease in this country, 
and there has been little relaxation of the special restrictions 
which have prevented the shipment of stock to a number of 
our best customers abroad. Noteworthy exceptions are the 
concessions made by the Governments of Canada and the 
United States of America in accepting stock from Scotland. 
In addition, the opening of the quarantine station at the London 
Docks on April 4, 1928, enables stock to be exported to South 
Africa, and it is hoped that the station will be a means of 
re-establishing the trade with those parts of the Empire which 
now refuse to accept stock from Great Britain. 

Tables showing the number and declared value of cattle, 
sheep and pigs exported from Great Britain and Northern 
Ireland to each country abroad are published quarterly in 
the JouBNAL OF THE MINISTRY OF AGRICULTURE, and the 
total exports (exclusive of exports to the Irish Free State) 
for the calendar years 1926 and 1927 are given below:— 



1927 

1926 

No. 

Value 

No. 

Value 



£ 


£ 

Cattle 

1,016 

161,683 

793 

94,664 

Sheep 

1,986 

41,916 

1,223 

31,612 

Pigs . 

331 

6,986 

410 

10,739 
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The following memoranda, which give detailed information 
oonoeming the Live Stock operations of the Ministry, can be 
obtained (single copies free of charge) on application to the 
Secretary, Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, London, S.W.l:— 


Leaflet 282: 
Leaflet 146 : 
No. 609/T.L. 
No. 392/T.L. 
No. 466/T.L. 
No. 89/T.L. : 


“ Scheme for Improvement of Live Stock.” 

” The Value of Records of the Milk Yields of Cows.” 
” Bull Grant Regulations.” 

Milk Recording Regi^tions.” 

” Boar Grant Regulations.” 

” Heavy Horse Regulations.” 


FRUIT MARKETING REFORM: APPLES 
AND PEARS 

The need for reform in the methods of marketing home¬ 
grown fruit has long been recognized. It has increased with 
the growing intensity of the competition of imported fruits, 
particularly apples. Imported supplies are almost invariably 
standardized as to grade, pack and package; in addition, 
they are marketed in bulk and have the commercial advantage 
of regularity and continuity of supply. 

It is freely admitted that well-grown English apples are 
unsurpassed in quality and flavour, and retailers will invariably 
pay l^her prices for English fruit than for imported fruit of 
comparable quality. The sole complaint of the retail trade is 
that it is impossible to obtsdn regular and adequate supplies 
of home-grown apples of good quality, properly graded and 
packed. To meet this demand, the following scheme has 
been drawn up jointly by the Ministry and by the National 
Farmers’ Union. Its objective is to give a better service of 
home-grown apples and pears to distributors in the large 
consiuning centres smd so to help home produce to capture 
ground held by imports and to develop home markets for an 
increasing production. 

The Agricultural Produce (Grading and Marking) Bill, at 
present before Parliament, is intended to provide the legis¬ 
lative background. It proposes to authorize the Minister 
of Agriculture and Fisheries to deflne grades by regulation, 
to prescribe a grade designation mark (referred to in t-bia 
article as the National Mark) for use as a label on packages of 
home-grown produce, and to draw up such conditions as may 
be necessuy to regulate its use. 

Although provision will be made eventually to apply 
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similar proposals to all home-grown fruits, the scheme outlined 
below is restricted to apples and pears, and it is hoped to 
inaugurate it in the autumn of the present year. 

(1) Standard Grades, Packs and Packages.—Standard grades 
have been drawn up and have been approved by the industry. 
Details of these standards, together with standards of packs 
and packages which are required to be used with these grades, 
when the National Mark is applied, are given in Marketing 
Leaflet No. 7, a copy of which may be obtained free and 
post free on application to the Ministry. These standards 
are experimental in the sense that they are subject to review 
in the light of experience. 

(2) The National Mark.—^National Marks are common on 
Dominion and foreign produce of various kinds on the English 
market, and the trade is accustomed to them. Their use is only 
authorized on goods that reach a prescribed standard of 
quality. A National Mark on home produce will, in the same 
way, provide an outward and visible sign of guaranteed 
origin and reliability; it will give the distributive trades in 
the large centres of population a token that will engender 
confidence, which is the basis of sound business. 

The idea of a National Mark is thus bound up with the needs 
of the wholesale market. It also arises from the necessity of 
devising some means of accelerating the adoption of a 
standardization policy for home-produce, having regard to the 
competition of imported fruits which come on our markets 
continuously and in large and increasing quantities. The 
best accelerator is to create a demand for standardized English 
produce, and the best way of doing this is to market such 
produce imder a badge, a National Mark, which will be a 
popular guarantee to the trade, easy to see, easy to under¬ 
stand, and with a goodwill value based both on national 
sentiment and on trade efficiency. Further, if, as is the 
intention, the same national design is used on packages of 
English eggs as on English fruit and, later, on English poultry, 
and so on, then standardized English products will advertise 
one another, and a snowball demand will be created for the 
produce of our own farms and orchards, marketed in an 
orderly manner. 

Anyone may grade to the national standards, and the 
use of the National Mark is, likewise, wholly voluntary, and 
packers may use the National Mark in addition to, or in 
substitution for, a private mark; but, obviously, a National 
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Mark which may, m time, come to mean so much for English 
agriculture, must, from the start, be carefully safeguarded 
against misuse. In order to give confidence to buyers, only 
those persons and organizations will be authorized to use the 
National Mark who are in a position to conform to certain 
conditions calculated to ensure efficiency, and who are ready 
to submit to a voluntary control for that purpose. Thus, 
it will be necessary that the National Mark label should 
indicate not only the grade standard of the contents of any 
package to which it may be applied, but also the identity 
of the registered user, so that complaints in regard to produce 
marketed under the National Mark can be followed up. If 
the contents of a package bearing the National Mark do not 
comply with the grade standard specified, the purchaser 
will be entitled to recover damages for breach of warranty, 
or he may reject the goods and sue for damages for breach 
of contract. The ultimate penalty for carelessness will be 
withdrawal of the right to use the Mark. 

National Mark Committee ,—small National Mark Com¬ 
mittee will be appointed by the Minister to act as his executive 
in matters appertaining to the use of the Mark, including its 
protection from misuse. To this Committee, therefore, will fall 
the responsibility for correlating all schemes involving the use 
of the National Mark on any agricultural commodity. 

Trade Committee .—^A small Trade (Committee consisting of 
growers and distributors, with an independent Chairman, will 
be appointed by the Minister to advise the National Mark 
Committee in regard to the use of the Mark on fruit. 

Boll of Registered Growers or Pcwkers ,—The National Farmers’ 
Union, through its branches in fruit-growing areas and in 
co-operation with independent growers’ associations, will be 
responsible for receiving applications from those who desire to 
participate in the scheme, but it is not necessary for an 
applicant to be, or to become, a member of the National 
Farmers’ Union or of any other Association to qualify for using 
the National Mark. Applications so received will be passed 
to the Trade Committee for consideration and recommendation 
to the National Mark Committee. Where the Trade Committee 
has withdrawn its permission to a grower to use the National 
Mark, the grower concerned shall have the right to appeal to the 
National Mark Committee. 

Inspection Service .—In a voluntary scheme of this kind, it is 
safe to assume that the great majority of participators have 
honest intentions, and, on this account, the inspection necessary 
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should be very small compared with that required for a com¬ 
pulsory scheme ; distributors’ organizations may be expected 
to co-operate by reporting cases of default to the Ministry. The 
inspection service will be supplied, at the start, by the Ministry. 

(8) Conditions Attaching to ttie Use of the Mark —(A) In 
the &st year, permission to use the Mark will not be granted to 
growers or packers whose total output of apples of approved 
dessert or culinary varieties is less than 1,000 bushels (or 
20 tons), or whose output of approved dessert or culinary 
varieties of pears is less than 500 bushels, or, in the case of the 
variety Doyenn4 du Comice, 250 bushels. Separate registration 
is necessary for the use of the Mark on apples and on pears. 
Applicants for registration will, therefore, be required to state 
the estimated total quantities of apples and pears separately 
in respect of (a) maximum production in a previous season and 
(b) estimated production in the ensuing season. It will be seen 
that growers and packers of smaller quantities than those 
specified above are debarred from using the Mark during the 
early stages of the working of the scheme. The terms and con¬ 
ditions under which such growers will be permitted to use the 
Mark, consistent with its due protection from misuse, will be 
considered jointly by the Ministry and the National Farmers’ 
Union at the end of 12 months. 

(B) Registered users will be required to comply with the 
following conditions :— 

(i) The grade of the cont^ts of each package to which the 
National Mark is applied must conform to the grade title 
on the official National Mark label; 

(ii) the package must be one of those indicated in Appendix 
“A” for the particular fruit and grade and must be in 
conformity with the dimensions and capacity specified 
therein ; 

(iii) the official label embodying the National Mark and appropriate 
to the grade concerned must be completed by the packer in 
the following particulars :— 

(а) variety of apple or pear ; 

(б) weight and/or count of contents at time of packing, as 
laid down in the grade standards (Appendix “ A ”) ; 

(c) date of packing ; 

(d) the name, registered number or registered mark of the 
grower, association or packing station concerned ; 

(iv) allow all packing premises and all equipment and records to be 
inspected at any reasonable time by duly authorized persons 
acting on behalf of the National Mark Committee, to allow 
such persons to open and inspect, at any time and place, 
packages peeked by the applicant cmd bearing the National 
Mark, cmd generally to assist such persons in the performance 
of their duties in regard to the protection of the Mark ; 

(v) pay for official National Mark labels at such rate as may be 
considered necessary. 
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(C) The National Ifark for appl^ and pears shall be used only 
on those dessert or culinary varieties set out in Appendix “ B.” 

(4) Sandy of Official Nattonal Hade Labda.— Official labels 
bearing the National Mark and appropriate to the various 
grades vdll be issued to registered users by or on behalf of the 
Ministxy of Agriculture and Fisheries in sizes to fit the standard 
packages. They may not be obtained from any unauthorized 
source and they will not be transferable. 

(5) CODClilsioiL —The objective of the scheme outlined is to 
secure that, at least in the “ exporting ” areas of England and 
Wales where production exceed local requirements, supplies 
will, so far as practicable, be marketed through packing stations 
where they can be assembled and handled efficiently in bulk and 
transferred promptly and economically to the centres of demand. 
This work may be undertaken by growers, individually or in 
association, or by fruit buyers or by specialist graders and 
packers. It is not desired to disturb the course of trade or the 
customary relations between sellers and buyers, but only to fill 
up the gaps in the assembly organization w^re gaps exist. 

Packing stations have already been established in many parts 
of the country by individuab and firms and, in a few oases, by 
producers’ co-operative societies. It is believed that assembly 
organizations of this kind are already sufficient in number 
to ensure that from its very start the scheme, if backed by the 
goodwill of the industry, will make a definite impression on the 
market and will do much to seciue for home-grown fruit the 
same commercial advantages as are, at present, enjoyed by 
imported supplies. 


Orowers who pack iheir own apples and pears, and other 
packers, who desire to avail themselves of the advantages likely 
to accrue from the use of the National Mark and who are 
able to fulfil the conditions set out above should apply at once 
for an enrohnent form to the Secretary of the nearest local branch 
of the National Farmers' Union or to the Headquarters of the 
Union, 46 Bedford Square, London, W.C. 1. 
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AUGUST ON THE FARM 

J. R. Bond, M.So., N.D.A. (Hons.), 

Agricultural Organizer for Derbyshire, 

Gxasslaild. —^The grazing season may be divided into three 
periods. There is, first, the early bite of soft, laxative 
spring grass in April and May. June and July comprise the 
second period, which is generally regarded, in the most parts 
of England, as the best of the grazing season, when stock 
make the greatest daily gains or yields with the minimum 
of supplementary feeding. From August onwards, which 
is the third period, the grazing, in many cases, is not only 
less abundant but also for some reason less effective as 
fodder. Apart from the difficulties of supporting the stock 
during August in hot seasons, it is common farming knowledge 
that*grazing stock do not thrive so well after the end of July 
as in the earlier period. Cows that calve in this month make 
comparatively low records of milk yield unless artificially fed ; 
and young calves first learning to graze on August pasture 
need more dry food to prevent loss of bloom than calves of 
the same age when put out on June herbage. 

Formerly it was taught that after July the grass became 
deficient in protein, and feeders were advised to use an 
increasing proportion of this constituent in their concentrated 
supplements as the season advanced. This view may still be 
correct for pastures of secondary quality that are not kept 
closely grazed. As regards short, leafy herbage, however, 
there is no deficiency in protein percentage ; but the output 
of leafy growth in this month is low and, under ordinary 
grazing conditions, the animals may have to consume a larger 
proportion of older and less nutritious forage in order to 
obtain their fill. 

So far the present season has not been marked by abundance 
of herbage either in the pastures or in the meadows. Growth 
was late in starting, and during May it failed to keep pace 
with the rate of consumption. Consequently all through June 
cattle had to bite close to the ground. “ We have had a nice 
lot of rain since the first week in June,"' said a farmer to me 
the other day, but it does not seem to have made the grass 
grow.** It has also been noticeable that the clovers have been 
slow to fill up the bottom as they usually do about the middle 
of summer. 

After two grassy years, when, especially in 1926, pastures 
appeared to be somewhat understocked, this season has 
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brought us back to the recognition of the value of a little 
reserve of grass area. “ Short pasture is all right,” a Leicester¬ 
shire grazier recently remarked, “provided that you have some 
long pasture to fall back on. 1 have had too much short 
grazing this year.” Probably the immediate cause of the 
genertd lack of keep this summer was the cold, backward 
spring. Not only grass but also com and roots were retarded 
in their growth. The influence of the previous year, however, 
cannot ignored. Apart from the leaching and poaching 
effects of the wet year 1627, the favourable grass-growing 
conditions of the past two seasons may have had an exhaustive 
influence ; and this seems to be reflected in the present year, 
especially on soils of only moderate fertility. 

Early Wheat. —^The suggestion in last month’s notes 
regarding the growth of a catch crop such as mustard on bare 
fallows to ward off wheat bulb fly raised two queries. The 
first waa whether mustard also prevents wireworm troubles, 
there being a common notion that the grubs eat mustard until 
they burst. Doubtless the idea that mustard has insectioidal 
properties may be explained by reference to the habits of the 
bulb fly in laying preferably on bare ground and passing over 
land that is covered by mustard or any other crop. Roebuck 
records a case where wheat following a catch crop of mustard 
was affected with bulb fly on parts of the field where the 
mustard had failed to grow, but free where the catch crop had 
succeeded. The fact that wireworms may be fed on mustard 
plants in the laboratory without apparent ill effects seems to 
oonteradict the idea that this pest can be reduced by the use 
of mustard in the rotation. Wireworm, however, is blamed 
for most of the damage done by insect pests to wheat in spring, 
and probably the preventive effect of mustard on wheat bulb 
fly h{M been erroneously associated with the prevention of 
wireworm attack. 

Another farmer wondered whether it was practicable to sow 
wheat early enough on bare fallow to get the land covered 
with wheat plants by the time the bulb fly lays its eggs. 
Obviously if this suggestion were practicable it would save 
the not inconsiderable labour and expense of growing and 
jdoughing-in the catch crop; on the other hand, where the 
mustard could be fed on with sheep it might afford keep of a 
value equal to its cost. The answer to tibis question turns on 
that of what is the earliest safe date for sowing wheat under 
field ocmdirions in this country. On this point there is little 
experimental evidence. Li Professor Percival’s experimental 
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grounds at Beading, however, a row of wheat has been sown 
every week of the year for several years. These sowings 
indicate that while the June to August drillings seem to have 
no appreciable advantage over plants sown in September and 
October, these early planted wheats behave much the same as 
those sown in autumn. 

In Northern Europe, September is a favourite time for 
sowing wheat and rye, and in upland districts the latter cereal 
is sometimes planted early in August. September is also the 
favourite month for sowing rye in this country when early 
spring feed is desired ; and the 20th of that month is the 
traditionally correct date for sowing wheat on bare fallows. 
I have not been able, however, to find any record of field 
sowings of wheat in August. Judging from what I have 
observed when rye has been sown in August, it is very likel}'^ 
that wheat sown in this month would require grazing back 
with sheep in the autumn. Besides the risk of the crop 
becoming winter proud, there is the possibility of its being 
more than usually liable to attack by fungus pests and by 
birds at harvest time. Also, imless the land were very clean 
—as it might be expected to be after bare fallow—^weeds of 
the couch type might obtain a serious grip of the soil if the 
crop were sown in July or August. It is perhaps needless to 
add that early sowing would allow of considerable economy in 
seed, provided that the soil contained sufficient moisture for 
early germination. 

Cattle Shows. —^The practice of holding an annual exhibition 
of live stock has been in existence in this country for more 
than a century. The first such show is said to have been 
that of the Bath and West of England Society in 1777 ; and 
the first exhibition of a national character was that organized 
by the then Board of Agriculture in 1821, an event on a scale 
exceeded by many small one-day shows to-day. During the 
middle third of the 19th century, when farming was very 
prosperous, county and large-district show societies were 
formed in all parts of the kingdom; and, associated with 
the revival of interest in cattle improvement, many local 
cattle shows were organized during the years immediately 
preceding the War. 

During the past few years, cattle-show committees have in 
many cases encountered serious financial difficulties. Some 
societies have found it necessary to suspend activities, while 
others are considering such measures as amalgamation with 
neighbouring bodies for the purpose of holding more attractive 
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but less frequent exhibitions. In all oases tqteoial attentioii is 
neoessarilj devoted to the organization of features tiiat 
attract the 8ight*8eeing public, while the purely agricultural 
sides the societies’ activities tend to stagnate. 

In the above-mentioned circumstances, it is difficult to 
initiate changes in methods and objects of exhibiting cattle. 
Prizes of an attractive nature cannot be offered to counteract 
any reluctance to exhibit that might be caused by alterations 
in conditions; (md a similar difficulty prevents the addition 
of special classes with conditions embodjdng the desired 
progressive features. The desirable departures from customary 
methods of cattle showing are, however, the exhibition of 
groups of related animals—classes in which the individual is 
subradinated to the strain or family of which he is a member. 
The showing of individual animals as a means of demonstrating 
the approved t 3 rpe is not so necessary now as it was formerly, 
when farmers had fewer opportunities of seeing, and less 
interest in the points of, good cattle. 

Competition between individual animals may still serve a 
useful purpose at small local shows by s^ulating healthy 
rivalry between neighbours. The larger shows, however, 
should serve to indicate and advertise the herds from which 
good, reliable breeding stock may be obtained; and in this 
respect the exhibition of siagle animals is far from satisfactory. 
The practice of admitting entries of animals of unknown 
ancestry still persists; but even in the pedigree classes, too 
many of the specimens exhibited come from herds which have 
little fixity of type. 

The ideal class of competition would be one that brought 
into prominence the herds or strains of cattle whose members 
were shown to breed most uniformly true to good type. Young 
bulls from such herds could be reasonably expected to beget 
offiqning that bote considerable resemblance to the parental 
type. This points to the desirability of competitions between 
groups of related animals rather than between single indivi¬ 
duals. There is no doubt that awards indicating capacity to 
transmit desirable chaiacters would gradually acquire high 
qpmineitoial value; and this class of competition would le^ 
to a better appreciation of pedigree as an aid to the breeding 
of pnffit-eaaung cattle. 
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PRICES OF ARTIFICIAL MANURES 

Nora.—Unless otherwise stated, prices are for not less than 2-ton lots f.o.r. In towns named 
and are net cash for prompt delivery. 


Average price per ton during week 
ending July 4 


Desoription 

Bristol 

Hull 

L’pool 

London 

Co8tper 
tinit at 
London 


£ 

8. 

£ 

s. 

£ 

s. 

£ 

8 . 

8. 

d. 

Nitrate of soda (N. 16^%) 

. 

, 

10 

5 

10 

10 

10 

7 

13 

5 

„ „ lime (N. 13%) 



. 

. 

, 


11 

n 

17 

6 

Nitro-ohallc (N. 10%) 

7 

Of 

7 

0/ 

7 

0/ 

7 

0/ 

14 

0 

Compound white nitrates of lime 
and.ammoniaB.A.S.F.(N.15^%) 

11 

lOg 

11 

3h 






Sulphate of ammonia :— 

Neutral (N. 20-6%) 

10 

13* 

10 

13* 

10 

13* 

10 

13* 

10 

4 

Calcium cyanamide (N. 19%) 

9 

Ot 

9 

ot 

9 

Ot 

9 

Ot 

9 

6 

Kainit (Pot. 14%).. 

3 

7 

2 

17 

2 

18 

3 

1 

4 

4 

Potash salts (Pot. 30%) .. 

5 

2 


. 

. 

, 

4 

19 

3 

4 

„ (Pot. 20%) .. 

3 

17 

3 

5 

3 

10 

3 

10 

3 

6 

Muriate of potash (Pot. 50-63^%) 

9 

10 

9 

0 

9 

9 

10 

0 

3 

9 

Sulphate „ „ (Pot. 48-6l|%) 

11 

10 

11 

0 

11 

14 

12 

2 

4 

9 

Basic Slag (P.A. 16|%)|| .. 

3 

IS 

2 

8S 

2 

OS 

2 

m 

3 

9 

„ (P.A. U%)\\ .. 

2 16§ 

2 

3S 

2 

4§ 

2 14§ 

3 

11 

„ (P.A. 110/^)11 .. 

2 

7S 

1 

18§ 

1 

19§ 

2 

6§ 

4 

2 

Ground rock phosphate (T.P.68%) 
Fine grcule|| 

2 

8 

2 

8 



2 

Od 

0 

8 

Superphosphate (S.P. 35%) 

3 

0 



3 

1 

3 

0 

1 

9 

„ (S.P. 33%) 

, 

. 

, 

, 

2 

19 

. 

, 

. 

. 

(S.P. 30%) 

2 

15 

2 

8 

2 

15 

2 

15 

1 

10 

Bone meal (N. 3*%, T.P. 46%) .. 

8 

15 

8 

10 

8 

12 

8 

2 

, 

. 

Steamed bone flour (N. f%, 

T.P. 60-66%) 

6 17t 

6 17t 

6 

5 

5 

15 

• 

• 


Abbreviations: N.—Nitrogen: S.P.—Soluble Phosphate; P.A.»>Phosphoric Add; 

T.P.» Total Phosphate ; Pot.» Potash. 

* Delivered in O-ton lots at purchaser's nearest railway station. For lots of 4 tons and 
under 6 tons the price is Is. per ton extra, and for lots of 2 tons and under 4 tons 5e. per ton 
extra. 

t Delivered (within a limited area) at purchaser's nearest raUway station. 

t Delivered In 4-ton lots at purchaser’s nearest railway station. 

i Prices for 6-ton lots delivered to purchaser's nearest railway station. The prices quoted 
under Bristol relate to deliveries in Somerset, under Hull to Yorkshire, under Liverpool to 
Lancashire and under London to Middlesex. 

li Fineness 80% through standard screen of 10,000 holes to the square inch (100 mesh 
sieve). 

d Price for 4-ton lots f.o.r. at Northern London Stations. At G.W.E. and S.B. London 
statlona the cost to purchasers Is 2s. 6d. per ton extra. 

/ Delivered in 6-ton lots at purchaser's nearest railway station. 

g F.o.r. Gloucester. h F.o.r. Goole. 


«««««« 
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NOTES ON FEEDING STUFFS FOR 
AUGUST 

H. E. WOODBIAN, M.A., Ph.D., D.Sc., 

School of Agricvltwre, Cambridge, 

nie Vitamins in the Ration* —The recognition, during the 
second decade of the present century, of the essential r61e 
played by vitamins in the nutrition of growing animals not 
unnaturally gave rise to hopes that the information gained 
in biochemical research on this subject would prove of great 
practical utility in comiexion with the feeding of farm animals. 
It cannot be said, however, that these hopes have been 
realized. The vitamin hj^othesis, while affording in part an 
explanation of the well-recognized effects of certain feeding 
stuffs, has not led to any outstanding modification of the 
previously accepted principles of feeding practice. A short 
sketch of recent vitamin investigations on farm animals will 
serve to emphasize the correctness of this assertion. 

As far back as 1915, Theiler and his associates in South 
Africa carried out an extensive series of investigations to 
ascertain the vitamin requirements of cattle, goats, sheep and 
horses. They drew the surprising conclusion that the require¬ 
ments of these animals are so small, that it would be no easy 
matter to devise a ration of ordinary feeding stuffs which 
would produce the symptoms usually ascribed to vitamin 
deficiency. Cbmpared with small animals, such as rats, 
guinea-pigs and pigeons, on which most of the vitamin research 
had been carried out, cattle and horses appeared to be 
relatively insusceptible to deficiencies of vitamins in the 
diet. The mistake should not be made of assuming that 
results obtained with one species of animals are capable of 
being ajpplied, without reservations, to any other species. 

The conclusions drawn from these early experiments have 
been amply confirmed by the more recent investigations of 
Orr and his co-workers at the Rowett Research Institute. 
Dr. Orr points out that the farm animal most likely to suffer 
from vitamin deficiency is the pig, partly on account of its 
rapid growth and partly on account of the fact that swine 
husbandry tends to proceed on more artificial lines than is 
the case with other classes of stock. Yet in experiments with 
pigs at the Rowett Institute, it has not been found possible 
to produce signs of malnutrition which could be attributed 
to deficiency of vitamins A and C. On the other hand, when 
the animals were kept on rations in which the hnovm essential 
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constituents (protein and minerals) were deficient or im¬ 
properly balanced, they developed disorders resembling those 
attributed to lack of vitamins. Farm animals are much more 
liable to suffer from mineral, rather than from vitamin, 
deficiencies, and it is clear from the Aberdeen work that the 
earlier investigators frequently attributed to lack of vitamins, 
nutritional disorders which were in reality the result of 
deficiency or ill-balance of the mineral constituents of the 
diet. The common home-produced feeding stuffs (grains, 
grain offals, green OTops, hay, roots and dairy by-products) 
are satisfactory sources of vitamins, and Dr. Orr concludes 
that farm animals are not likely to suffer from deficiency 
troubles of any kind when they are receiving properly 
balanced rations containing such feeding stuffs. 

The distribution of the vitamins A, B and C in the common 
feeding stuffs of the farm is shown in the accompanying 
table. It may for the present be assumed that feeding stuffs 
which are rich in vitamin A will also contain some vitamin D. 

Young pasture 
grass .. 

Fresh lucerne .. 

Fresh clover .. 

Meadow hay .. 

Tower silage .. 

Straw .. 

Roots «. 

Bran and midd< 
lings .. 

Barley meal .. 

Linse^ cake .. 

Cotton cake 
Coco>nut cake .. 

Earth-nut cake 
Dried yeast 
White fish meal 

Young pasture grass is probably the best source of vitamins 
•on the farm. It contains in abundance the vitamins A, B and 
C (and presumably D). Further, it is rich in protein of high 
digestibility and biological value, and contains satisfactory 
amounts of lime and phosphate. It is clearly desirable to 
attempt the preservation of such yoimg grass for use in winter 
feeding. Investigations in this connexion are being conducted 
at the present time in Cambridge. 

Well-made tower silage is rich in vitamins A and B, and 
contains sufficient vitamin C to guard against nutritional 
disorders in farm animals. The vitamin content of silage, 
however, may be much lowered, especially in respect of 

2i 


Vitamin A 

Plentiful amount 
>> >» 

»> 99 

Moderate amoimt 
Plentiful amount 
None 

Small amount 

99 99 

*9 99 

Moderate amount 

99 99 

Trace 

None 

? 

Moderate amount 


Vitamin B 
Plentiful amount 

99 99 

99 99 

Moderate amount 
Plentiful amount 
None 

Small amount 

Plentiful amoimt 
Moderate amount 
Plentiful amount 

99 99 

Moderate amount 

99 99 

Plentiful amount 
7 


Vitamin C 
Plentiful amount 

99 99 

99 99 

Trace 

Small amount 
None 

Plentiful amount 
None 


7 

7 
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Titamin C, when a high temperature has been maintaised 
over long periods during storage, or when tiie volume of juice 
draining away from the silo has been exoessiTe. 

Of special interest is the fact that, of all the feeding stuAi 
commonly used in winter, only roots are ri(^ in the anti- 
Boorbutio vitamin G. The inclusion of roots in the rati<His of 
dairy cows must tend therefore to keep up the amount of the 
antd-sourry food factor in milk during the non-grazing winter 
season, a fact of considerable importance from the standpdnt 
of child welfare. This consideration might well be borne in 
mind when the question of the desirability, or non-desirability, 
of feeding roots to dairy cows is under discussion. 

On account of the richness of cod-liver oil in respect of 
vitamins A and D, it is but natural that arguments should 
have been put forward in favour of its wider use in the feeding 
of all classes of farm stock. Golding and his co-workers at 
Beading state that pigs kept in confinement, without access 
to green fodder, benefit greatly in growth tmd general con¬ 
dition if given daily doses of cod-liver oil. The requirements 
of large pigs are satisfied by daily additions of one to two 
ounces to the diet, and it is claimed that such doses do not 
in any way affect the flavour of the pork or fat. The Aber¬ 
deen workers, however, deprecate the use of cod-liver oil 
simply and solely as a source of vitamins, on the grounds 
that the pig’s requirements for these growth factors are in¬ 
considerable and can readily be supplied by the use of the 
ordinary farm feeding stuffs. They state, further, that the 
incautious administration of fishy oils to pigs may cause a 
taint to appear in the cured bacon, even in cases where the 
fishy flavour is not detectable in the fresh pork. 

iSxtmising results have been secured at Beading in 
connexion with the use of cod-liver oil for dairy cows. The 
presence of vitamin A in cow’s milk is shown to be entirely 
dependent on its presence in the diet of the animal. Cows 
stalled in the winter and fed on ordinary winter rations of 
seeds, hay, roots and concentrates may yield milk with only 
one-tenth the growth-promoting factor found in the milk of 
grass-fed cows. The addition of small doses of cod-liver oil 
to such deficient rations induces a sharp rise in the vitimun A 
value of the milk fat of the cows. No such rise is noted when 
oils d^dent in this growth factor are given. The adminis¬ 
tration of cod-liver oil in doses from one to eight ounces per 
day to milking cows appears to cause no fishy taint in the 
milk or butter-fat. 
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A continuance of these investigations into the effect of 
vitamin-rich foods on the growth and health-promoting 
value of the milk of the cows receiving them is obviously 
desirable. The writer ventures the opinion that in this 
direction the results of vitamin research will find their most 
serviceable application to the problems of animal husbandry. 
A note of warning is necessary, however, since the initial 
work carried out at Beading indicates that excessive adminis¬ 
tration of cod-liver oil to milking cows may result in a distinct 
lowezing of the percentage of butter-fat in the milk. 

In the Notes for last month, it was stated that the action 
of sunlight, natural or artificial, on the skin of animals, 
resulted in the formation of vitamin D, a deficiency of which 
is associated with defective bone and teeth formation. 
Speaking at the 1927 Meteorological Conference of the Ministry 
of Agriculture, Dr. H. E. Magee explained that rickets was 
very liable to develop in young animals fed on diets badly 
balanced in regard to lime and phosphate. Experiments on 
pigs had shown that animals fed on such diets were less liable 
to develop rickets if allowed access to sunshine. Other 
experiments had shown that the absorption of lime and 
phosphate from badly balanced rations was improved if the 
animals were subjected to artificial irradiation with ultra¬ 
violet light from a carbon arc lamp. 

It is probably a far cry to the time when the piggeries of 
this country will be fitted with the necessary appliances for 
producing ultra-violet light. Meanwhile, a step will be taken 
in the right direction by keeping in mind the value of light 
and airy surroundings for growing pigs—^an important matter 
in swine husbandry which certainly does not seem to have 
been recognized by bygone generations of pig-feeders. 


2i2 




484 


Notes on Febdino Stufvs bob Attovst. [August, 


DBSCBlPnOH 

Price per qr. 

1 

8. d, j lb. 

1 


Cost of 
fo^ 
value 
per 
ton 

£ 8. 

Starch 

equiv. 

per 

1001b. 

Price 

per 

umt 

starch 

equiv. 

8. d. 

Price 
per lb. 
starch 
equiv. 

d. 


Wheat, British. 



11 7 

0 13 

10 

14 

72 

3 

0 

1-61 

9*6 

Barley, British feeding 

— 

— 

10 6 

0 10 

9 

16 

71 

2 

0 

1*47 

6*2 

„ Canadian No.SWestem 

40 0 

400 

11 3 

0 10 

10 

13 

71 

3 

0 

1*61 

6*2 

„ Danubian 

39 0 


10 18* 

0 10 

10 

8 

71 

2 11 

1-56 

6*2 

„ Persian 

39 3 


11 0 

0 10 

10 

10 

71 

2 

11 

1-66 

6*2 

„ Tunisian 

37 0 


10 7t 

0 10 

9 

17 

71 

2 

0 

1-47 

6*2 

Oats, English, white .. 

— 

ff 

13 13 

0 11 

13 

2 

60 

4 

4 

2-32 

7*6 

„ „ black and grey 

— 

— 

11 10* 

0 11 

10 

19 

60 

3 

8 

1-96 

7*6 

„ Canadian No. 2 Western 

35 6 

320 

12 8 

0 11 

11 

17 

60 

3 

11 

210 

7*6 

II II ,1 ^ *1 

34 6 

— 

12 0 

0 11 

11 

9 

60 

3 

10 

206 

7*6 

„ „ fe^ .. 

32 3 


11 6* 

0 11 

10 

14 

60 

3 

7 

1-92 

7*6 

„ Argentine 
„ CJhilian 

32 9 


11 10 

0 11 

10 

19 

60 

3 

8 

1*96 

7*6 

38 6 


13 10 

0 11 

12 

15 

60 

4 

3 

2-28 

7*6 

Maize, American 

45 3 

480 

10 12§ 

0 11 

10 

1 

81 

2 

6 

1-34 

6*8 

„ Argentine 

44 0 

99 

10 5 

0 11 

9 

14 

81 

2 

6 

1-29 

6*8 

Beans, English, winter 

— 

— 

10 12t 

1 6 

9 

6 

66 

2 

10 

1-62 

20 

£>an. 

Millers* offals-~ 

— 

— 

10 5 

0 13 

9 

12 

74 

2 

7 

1-38 

7*2 

Bran, British. 

— 

— 

7 7 

1 3 

6 

4 

42 

2 

11 

1-66 

10 

„ broad. 

— 

— 

8 7 

1 3 

7 

4 

42 

8 

6 

]-83 

10 

Middlings, fine, im^rted 
„ coarse, British «. 

— 

— 

9 0 

0 18 

8 

2 

69 

2 

4 

1-26 

12 

— 

— 

8 7 

0 18 

7 

0 

58 

2 

7 

1-38 

11 

Pollards, imported .. 

— 

— 

8 0 

1 3 

6 

17 

60 

2 

3 

1-20 

11 

Meal, barley. 

„ maize. 

— 

— 

12 0 

0 11 

11 

9 

71 

3 

3 

1-74 

6*2 

— 

— 

11 lOf 

0 11 

10 

19 

81 

2 

8 

1-43 

6*8 

„ „ S. African 

— 

— 

10 10 

0 11 

9 

19 

81 

2 

6 

1-29 

6*8 

„ „ germ 

— 

— 

10 5 

0 16 

9 

9 

86 

2 

3 

1-20 

10 

„ „ gluten feed 

„ locust bean 

— 

— 

10 0 

1 1 

8 

19 

76 

2 

4 

1-25 

19 

— 

— 

10 0 

0 8 

9 

12 

71 

2 

8 

143 

3*6 

„ bean . 

— 

— 

12 16 

1 6 

11 

9 

66 

3 

6 

1*87 

20 

„ fish . 

— 

— 

21 10 

3 10 

18 

0 

63 

6 

10 

3-66 

48 

Maize, cooked flaked .. 

— 

— 

12 6 

0 11 

11 

14 

86 

2 

9 

147 

8*6 

Linse^— 












„ cake, English 12% oil 

II II #1 111% 11 

,— 

— 

12 11 

1 11 

11 

0 

74 

3 

0 

1-61 

25 

— 

— 

12 6 

1 11 

10 

16 

74 

2 

11 

1-66 

26 

II II II II 

— 

— 

12 1 

1 11 

10 

10 

74 

2 

10 

1-62 

26 

Soya bean „ 6% „ 

— 

— 

11 10 

2 4 

0 

6 

69 

2 

8 

143 

36 

Cottonseed cake English- 











17 

Egyptian 6|% „ 

— 

— 

8 6 

1 10 

6 

16 

42 

3 

3 

1-74 

II II Egyptian 6i% „ 

— 

— 

8 2 

1 10 

6 

12 

42 

3 

2 

1*70 

17 

Decorticated cottonseed cake, 












8% oil 

__ 

— 

12 0 

2 6 

9 

16 

74 

2 

8 

143 

35 

Coconut cake, 6% oil 

— 

— 

11 6 

1 6 

9 

19 

79 

2 

6 

1-34 

16 

Ground nut cake, 7% oil 

— 

— 

10 10* 

1 7 

9 

3 

67 

3 

3 

1*74 

27 

Decorticated ground-nut cake, 












7% oil 

— 

— 

13 6* 

2 6 

11 

0 

73 

3 

0 

1*61 

41 

Palm kernel cake, 6% oil 

— 


10 16* 

0 19 

9 

16 

76 

2 

7 

1-38 

17 

„ „ „ meal, 6% oil 

— 

— 

10 lot 

0 19 

9 

11 

76 

2 

7 

1-38 

17 

„ „ meal 2% „ 

— 

— 

9 10 

1 0 

8 

10 

71 

2 

6 

1*29 

17 

Feeding treacle 

— 

— 

6 17 

0 9 

6 

8 

61 

2 

1 

M2 

2*7 

Brewers* grains, Dried ale 

— 

— 

8 12 

1 0 

7 

12 

49 

3 

1 

1*66 

13 

II II II porter 

— 

— 

8 2 

1 0 

7 

2 

49 

2 

11 

1*66 

13 

Malt oulms . 



6 10 

1 9 

6 

1 

43 

2 

4 

1*26 

16 


* At Bristol. t At Hull. | At Tiverpool. 


NOTi.-~The prices quoted above represent the average prices at which actual wholesale transactions have taken 

J lace in Londtm, unless otherwise stated, and refer to the price ex mill or store. The prices were current at the end of 
une and are, as a rule, oonsiderably lower than the prices at local country markets, the difference being due to 
carriage and dealers’ commission. Buyers can, however, easily compare the relative prices of the feeding stuffs on 
offer at their local market by Uie method of calculation used in these notes. Thus, suppose palm kernel cake is offered 
locally at £10 per ton, its manurlal value Is 10s. per ton. The food value per ton Is therefore £9 Is. per ton. Dividing 
this llgute by 75. the starch equivalent of palm kernel cake as given in the table, the cost per unit of sta^ equivalent 
is £s. 5d. Dividing this again by 22*4, the number of pounds of starch equivalent in 1 unit, the cost per lb. of starch 
equivalent Is l*£0a. A rimilar calculation will show the relative cost per lb. of starch equivalent of othb feedtog staffs 
on the same local market. From the results of such calculationB a buyer can determine which feeding staff gives him 
best vahM at the prices quoted on ^ own market. The manurlal value per ton figures are calculated on the basis 
of the following unit prices: H. Os. llT; PsOa, 8s. lOd.; K.O, Ss. 8d. 
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Fum Vi^iiei,—^The prices in respect of the feeding stufls 
used as bases of comparison for the purposes of this month’s 


calculations, are as follows:— 

Starch 
equivalent 
Per cent. 

Protein 
equivalent 
Per cent. 

Per 
ton 
£ 8. 

Barley (Imported) 

71 

6*2 

10 17 

Maize .. 

81 

6-8 

10 8 

Decorticated ground nut cake 

73 

410 

13 5 

„ cotton cake 

71 

340 

12 0 


(Add 10s. per ton» in each case, for carriage.) 

The cost per unit starch equivalent works out at 2*78 
shillings, and per unit protein equivalent 1*65 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended in the 
Report of the Ciommittee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1927 issue of the Ministry’s 
Journal.) 


Farm Values. 


Cbops 

Starch 

equivalent 

Protein 

equivalent 

Food vaiue 
per ton, on 
farm 



Per cent. 

Per cent. 

£ B. 

Wheat .. 


72 

9-6 

10 16 

Oats 


60 

7-6 

8 19 

Barley 


71 

6-2 

10 8 

Potatoes .. 


18 

0-6 

2 11 

Swedes .. 


7 

0-7 

1 1 

Mangolds 


7 

0-4 

1 0 

Beans 


1 66 

200 

10 16 

Good meadow hay 


31 

4-6 

4 14 

Good oat straw .. 


17 

0'9 

2 9 

Good clover hay 


32 

70 

5 0 

Vetch and oat silage 


13 

1 1*6 

1 19 

Barley straw 


19 

0-7 

2 14 

Wheat straw 


11 

01 

1 11 

Bean straw 


19 

1-7 

2 16 
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MISCELLANEOUS NOTES 

The Seventh International Judging Competition for Young 
Farmers’ Clubs took place, by the courtesy of the Grovemors, 
at the South-Eastern Agricultural College, 
Young Ftoners’ Wye, Kent, on July 6, 1928, for 

dubs : Inter- possession, for the ensuing year, of 
national Cattle the Daily Mail Gold Challenge Cup. 

Judging The competing teams, champions, by 
Competition eliminating tests, of the Young Farmers’ 
Calf Clubs of England and the United 
States, respectively, were as follows :— 

Sussex Baby Beef Boone County, Nebraska, 

CLtJB Calf Club 

Mabel Harriott. Jesse Bilyeu. 

Edith Harriott. Joe King. 

Edward Wise. Russell Hughes. 

The competition was favoured by brilliant weather, and a 
considerable number of spectators witnessed a very interesting 
and close contest. Three rings of cattle were judged by the 
competitors—^Dairy Shorthorns, Jerseys and Friesians—each 
ring comprising four animals. A maximum of 50 points was 
allocated for placing the animals in order of merit, and a further 
50 points for giving satisfactory reasons for the placing. For 
the first time in these international contests, the Judges gave 
the competitors information as to the ages and dates of calving 
of the animals in each ring. As a factor of considerable 
importance in assessing the merit of the respective animals, 
it was felt that the competitors, in fairness to themselves, 
should have this information. 

The English team, holders of the Cup for the past two 
years, successfully defended the trophy, defeating the American 
team by the narrow marghi of 12J points, England obtain¬ 
ing 660 points to America’s 647J. The individual scores 
were:— 

Sussex Baby Beef Club Boone County Calf Club 
Mabel Harriott .. 233^ Jesse Bilyeu .. 250 

Edith Harriott .. 232| Russell Hughes .. 199 

Edward Wise .. 194 Joe King .. .. 198J 

660 647i 

The contest was characterized, this year, by another new 
feature, which added considerably to the interest. After 
each ring of cattle had been judged by the competitors, one 
of the judges announced the order in which he and his 
colleagues had placed the animals, giving a lucid explanation 
of the reasons for that decision. 





An ]^]nj?]jslj (V)m|.etitf)r rf^Hsons for Ijor })l»V(‘iri;j:. f/VK»/(>s; 1 (' J'tuhincl, 

'S’oiTK(; Fakmeks’ Clubs Internatjonal Live »St(H’k ,lcu(iiN(i Competitjon. 


To ftici iKiyv 4HG 
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Mr. R. M. Wilson, the Principal of the South-Eastern 
College, in presenting the Cup to the winners, congratulated both 
teams on their remarkably good performance with the cattle. 

« ♦ Ke He « « 

The twelfth Annual Poultry Conference of the Harper 
Adams College and the National Institute of Poultry Hus¬ 
bandry will be held at the Harper Adams 
Nattonal Poultry Agricultural College, Newport, Salop, 
Confereiice at from Tuesday, August 14, to Friday, 
Harpor Adams August 17, 1928, both dates inclusive. 

College The opening meeting will be at 2.45 p.m. 

on the Tuesday afternoon, when Lieut.- 
Col. H. P. Sykes, Chairman of the College Board of Governors, 
will preside, and addresses will be given by Dr. Charles 
Crowther, the College Principal, and Sir Charles Howell 
Thomas, Permanent Secretary of the Ministry of Agriculture 
and Fisheries. 

After the tea interval, a visit of inspection will be paid to 
the College Laying Trials ; and at the evening session, com¬ 
mencing at 8 p.m., over which Professor RajTmond Parkhurst, 
Director of the National Institute, will preside, Capt. E. T. 
Hainan, School of Agriculture Cambridge, will read a paper 
on “ Recent Work on the Digestibility of English Cereals ” ; 
to be followed by Mr. F. C. Bobby on ‘‘ The Influence of 
Confinement on the Production of White Leghorn Pullets.’* 
At the morning session on August 15, Professor Parkhurst 
will deal with “ The Influence of Certain Feeds on Egg 
Weight ” ; and Mr. T. J. Underhill, Manager of the Gloucester¬ 
shire Fruit and Vegetable Co-operative Marketing Society, 
Ltd., will follow with a paper on “ Some Phases of Co¬ 
operative Marketing.” In the afternoon, Mr. F. W. Rhodes, 
Head of the Department of Poultry Husbandry, South-Eastern 
Agricultural College, Wye, Kent, will read a paper on 
“Fattening Poultry”; and will be followed by Mr. T. 
Montague Way on “ The Preparation and Marketing of 
Ducks.” An important paper will be given at the evening 
session by Dr. F. A. E. Crew, Professor of Animal Genetics, 
Edinburgh University, on “ Principles of Poultry Breeding.” 

On Thursday morning, there will be papers by Mr. F J. 
Dudley, Statistician to the National Institute, on “ Some 
Observations from a Study of the Records of the Harper 
Adams Egg-Laying Trials ”; by Professor Parkhurst on 
“ Commercial Hatcheries ” ; and by Mr. F. B. Hutt on 
“ Abnormal Embryos in Incubation.” 
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The remainder of the Conference, Thursday afternoon and 
Friday morning, will be devoted to problems of Rabbit 
Husbandry, an interesting innovation at these meetings. 
On the Thursday afternoon, Mr. E. C. Richardson will read 
a paper on “ The Appearance and Elimination of Recessive 
Characters in Rabbits ” ; to be followed by Mr. A. Arbuthnot 
on “ Commercial Fur Production.” A visit to the Rabbit 
section of the National Institute wrill follow the tea interval; 
and Dr, J. B. McDougall will lecture in the evening on 
“ Rabbit Production.” The papers at the Friday morning 
session, which brings the Conference to a close, will be on 
Rabbit Growth Studies,” by Mr. W. King Wilson, Rabbit 
Specialist to the National Institute of Poultry Husbandry; 
and on Rabbit Diseases,” by Mr. N. S. Barron, of the 
Ministry’s Veterinary Laboratory. During the Conference, 
demonstrations will be given with the new egg-fading 
machine, invented by Mr. W. R. Dunlop, which is at present 
exciting much interest. The full programme, and other 
particulars concerning the Conference, can be obtained on 
application to Dr. C. Crowther, the Principal of the College. 

jK 4e i|( 4: ♦ 

The demonstrations in the marketing of home produce at 
the Royal Agricultural Show, Nottingham, July 10-14, 
covered five different sections of produce— 
Demonstrations eggs and poultry, fruit, pigs, potatoes, 
in Marketing and cattle. It was the largest display 
Home Produce that has been staged this season, occup 3 dng 
an area of some 1,900 square feet. The 
demonstrations were visited by Their Majesties, the King and 
Queen, who graciously expressed their appreciation of all they 
saw. Throughout the period of the Show the demonstrations 
were very largely attended, and elicited expressions of approval 
from all sides. The cattle marketing demonstration, which 
is a new feature, will be described in the next issue of 
the JoxJBNAL; a photograph of a poster used in this demon¬ 
stration, which attracted considerable attention, is reproduced 
in this issue. Other demonstrations given during the month 
of July were as follows :— 

July 18-20 Great Yorkshire Show, Halifax .. Potatoes. 

„ 26-26 Tunbridge Wells Show, Tunbridge 

Wells .. .. .. .. Eggs and poultry ; 

cattle. 

The following demonstrations are to be given during the 
present month (August):— 





Ts^ fixce I ag> JjJ; 


and Poultry Marketing d(*rimn«tratioii at the WharfeJale Show at Otley. Grading and ]>a'king egiT'* for th" wholesale market. 
Note pile of ca=e' ready for despatch bearing the Natnnal Mark label. 
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August 2>6 Boyal Lancashire Show at Oldhain.. Pigs ; potatoes. 

„ 8-9 Taunton Deeuie Horticultural Show 

at Taunton .. .. .. Fruit. 

„ 8-10 Royal Welsh Show at Wrexham .. Eggs and poultry ; 

cattle. 

A potato marketing demonstration is also to be given at 
Sandy, Beds., on August 30. 

>ic ♦ 

Under the auspices of the National Farmers’ Union, the 
second annual competition in the judging of live stock, open 
to students of Farm Institutes in England 

Farm live Stock and Wales, was held on June 1, on the 
Judging farm of 1 ^. W. F. G. Watts, Elsfield, 
Competition near Oxford. The object of this com¬ 
petition is to encourage young farmers, 
who have undergone a course of training at a Farm Institute, 
to develop a sound judgment in the comparative merits of 
different animals ; and to apply and test the principles, 
taught in the classroom, in the judging and selection of the 
most suitable animals for commercial purposes. 

This year, teams from seven Institutes competed, namely, 
the Cheshire School of Agriculture, the Cumberland and 
Westmorland Farm School, the Llysfasi Farm Institute, the 
Monmouthshire Agricultural Institute, the Northampton¬ 
shire Farm Institute, the Staffordshire Farm Institute, and 
the East Sussex Farm Institute. The number of competing 
teams last year was six. The classes of stock to be judged were 
dairy Shorthorn cows in milk. Shire horses, sheep, Large 
Black pigs, and Rhode Island Red poultry. There were four 
animals in each class, except the poultry, where there were 
four pens of four birds each. Each team had to judge all 
five classes of stock, whereas last year there were six classes 
and the competitors had the choice of five. 

The winning team came from the Llysfasi Farm Institute, 
the students from the Cheshire School of Agriculture coming 
second, while the team from Northampton, which secured the 
cup last year, took the third place. 

Mr. T. Williams, the President of the National Farmers’ 
Union, attended, and presented to the winning team the 
challenge cup which is presented annually by the Union. 
Several other members of the Union were also present. In 
the speeches made after the competition, the educational 
value of these competitions was emphasized, the speakers 
pointing out how much greater the opportunities were to-day 
for young farmers to learn how to make a success of their 
occupation. 
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Details regarding the operation of this scheme during its 
fourth season are now available, and reveal steady progress in 
several directions. This is also indicated 


The Btai Goat by the figures given in the following 
Sohemey 1927->28 table:— Adminis- 





Coats 


Services 


trative 


Centres 

Ooats 

regis¬ 

Services 

dis¬ 

Prem¬ 

and 



entered 

tered 

given 

allowed 

iums 

traveUmg 








expenses 

1924-25 

73 

106 

73 

841 

41 

£187 

£116 

1925-26 

83 

108 

89 

1,115 

38 

£229 

£121 

1926-27 

100 

115 

104 

1,603 

107 

£303 

£117 

1927-28 

no 

126 

113 

1,609 

118 

£301 

£124 


It is interesting to notice that, while the number of stud 
goats and centres increases, the average cost for premium 
per service has declined by more than 9 per cent. New centres 
have been opened in various coimties, Cornwall being 
represented for the first time. Of the animals accepted under 
the scheme 6 were Saanens, 8 Toggenburgs and 13 Anglo- 
Nubians, the remainder consisting chiefly of Anglo-Nubian- 
Swiss. Four of these goats were imported in 1922, 10 were 
sired by imported goats, 45 were ‘‘ Daggermales (f.c., 
descended from milking stock on both sides), 24 had Dagger 
males as sires, while 14 were the progeny of ** Star ** dams 
(t.e., milch goats which had obtained a minimum number of 
points in a recognized milking competition). The quality 
of the animals accepted for stud purposes is further indicated 
by the number of services which were disallowed because 
stud fees had been charged in excess of the 5s. maximum, 
the fees in some cases having been as high as one and two 
guineas. Of the 1,491 services allowed for premium, 301 were 
given gratis, while fees varying from 6d. to 58. were charged 
for the remainder. 

As in previous years, the inspection was undertaken by an 
officer appointed by the British Goat Society. Ninety-four 
animals qualified for premiums, of which 30 (as compared 
with 28 in 1926-27) earned the full premium of £5. These 
30 goats gave 900 services, of which 846 qualified for 
premiums, or an average of 28 per goat. Fifteen goats were 
stationed in the County of Durham, and only one of them 
failed to gain a premium, while 12 qualified for full premium. 
One animal gave 85 services. Yorkshire had 14 goats, Essex 
and Sussex, 11 each. The fact that this season all the animals 
entered for inspection were eligible by pedigree is a notable 
indication of the progress which has been made since the 
scheme first came into operation four years ago. At various 
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sho^s special medals and money prizes have been awarded 
for stock bred under the scheme, and judges have remarked 
on the improved quality of the resultant progeny. It should 
be added that these successful results are in no small measure 
due to the economical and efficient administration of the 
scheme by the British Goat Society. 

It is, nevertheless, true, however, that the value of the 
goat as a producer of milk for human consumption, especially 
in places where cow’s milk is not easily obtainable, is not 
yet sufficiently appreciated in this country. 

4e He 4c 4e ♦ Ik 

The Midland Agricultural and Dairy College, Sutton 
Bonington, Loughborough, will hold its fifth Annual Poultry 
Conference on Tuesday, September 26, 
Midland College commencing at 10.45 a.m., and all persons 
Poultry interested are cordially invited to attend. 
Conference These Conferences, which last a day, are 
arranged to give residents in the locality, 
and others who are unable to attend the National Poultry 
Conference, an opportunity of hearing short papers by experts 
upon various aspects of poultry keeping, and of joining in the 
discussions that follow. At the forthcoming Conference, Dr. 
Edward Brown will preside ; and papers will be read by 
Professor Parkhurst, National Poultry Institute, on “ Breeding 
Problems ”; by Captain Norman Bissett, of Cardiff, on 
‘‘ Poultry Diseases ” ; by Mr. A. V. Clarkson, of London, on 
‘‘ Marketing Problems ” ; and by Mr. R. B. Shaw, the College 
Poultry Instructor, who will deal with “ Some Aspects of 
Table Poultry Production,” based on investigations conducted 
on the College Farm, 1927-28. Particulars of the arrange¬ 
ments, accommodation for visitors, meals, etc., can be obtained 
on application to Dr. T. Milbum, the Principal of the College. 

♦ ♦ ♦ ♦ 4( 4s 

A COUBSB in agricultural engineering work and tractor 
driving was recently held at the Midland Agricultural and 
Dairy College, Sutton Bonington, 
Course in Loughborough, and proved so successful 
Agricultural that it has been arranged to hold a 
Engfaieering second, similar, course to commence on 
Tractor Driving Monday, September 10, 1928. The 
course will last three weeks; and in¬ 
struction will include lectures and demonstrations on the 
construction, setting, management, care and overhaul of all 
classes of agricultural machinery. Practical instruction will 
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be given in the driving operations and overhaul of tractor and 
other engines; repair and testing at work of other classes of 
machinery ; also, practical methods of tracing and dealing 
with mechanical troubles on the farm. The fees for the three 
weeks’ course will be as follows :— 

(а) For those outside the college area, three £ s. d. 
weeks’ board, lodging and instruction .. 9 15 0 

(б) For those resident within the college area 
(Derbyshire, Leicestershire, Lindsey [Lines], 
Nottinghamshire and Rutland), three weeks’ 

board, lodging and instruction .. .. 6 0 0 

Entries for the course should reach Dr. Milbum, the 

Principal of the College, not later than September 3, 1928. 

« ♦ « 

One of the most interesting features in the Ministry’s 
Agricultural Meteorological Scheme is the series of annual 
Conferences at which those engaged on the 

Agricultural study of various aspects of the work 
Meteorological discuss the results of their investigations. 

Conferences At the Conference held last year, a number 
of important papers were read. These 
were summarized in the issues of this Jouenal in February 
and March last, pp. 1043 and 1099 respectively. A full report 
of that Conference has now been issued, and a limited number 
of copies may be obtained from the Secretary, Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, London, S.W. 1. 

The papers which will be read at the Conference arranged 
for September 27 and 28 of the present year, at the Meteoro¬ 
logical Office, are as follows :— 

Historical Climatology of England and Wales: Mr. C. E* P. 
Brooks, Meteorological Office, London. 

The Effect of Climate on the Growth of Vegetables : Mr. M. C. 
Vyvyan, East Mailing Research Station. 

The Effect of Weather Conditions on the Moisture Content of Cereals 
during Haroesting : Institute of Agricultural Engineering. 

Tihe Effect of Weather Conditions during Harvesting on the Chemical 
Composition of Hay : Mr. T. W. Fagan, Welsh Plant Breeding 
Station. 

The Effect of Weather in connexion with Ta/r Distillate Spraying: 
Mr. L. N. Steuiiland, Long Ashton Research Station. 

The Connexwn, between Meteorological Conditions and Pests and 
Diseases of Fruit: Mr. A. H. Lees, late of Long Ashton 
Research Station. 

Meteorological Conditions and Drainage from the Soil: Dr. B. A. 
Keen, Rothetmsted Experimental Station ; Mr. H. D. Welsh, 
North of Scotland College of Agriculture ; and Professor G. W. 
Robinson, University College of North Wales, Bangor. 

The Relation between Air Temperature and Soil Temperatures at 
various Depths : Mr. F. Tutin, Long Ashton Research Station. 
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SoU Temperatures in Egypt: Dr. E. McKenzie Taylor, the School 
of Agriculture, Cambridge. 

The Infitience of Meteorological Conditions on the Spread of 
Parasitic Worms: Professor R. T. Leiper, Institute of 
Agricultural Parasitology, London. 

Effect of Soil Temperature on the Behaviour and Migration of Soil 
Fauna: Professor Dr. E. Handchin, Switzerland (late of 
Rothamsted Experimental Station). 

Artificial Heating of Soils : Dr. W. F. Bewley, Experimental and 
Research Station, Cheshvint. 

The Conference will be open to all who are interested in 
agi'icultural meteorology. Those who desire to attend should 
notify the Secretary, Agricultural Meteorological Committee, 
Ministry of Agriculture and Fisheries, 10 Whitehall Place, 
London, S.W. 1. 

The general index number of prices of agricultural produce 
during June was 53 per cent, above the base years 1911-13, 
as compared with 64 per cent, in May 

The Agricultural and 41 per cent, in June, 1927. Prices 

Index Number as a whole were little altered from those 
of the preceding month, the changes 
being about normal for the season, and the most considerable 
variation was in the price of fat sheep, which receded 
appreciably from the high level recorded in May. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1923 


Percentage increase compared with the 
average of the corresponding month in 
1911-13 


Month 




1923 

1924 

1925 

1926 

1927 

1928 

January 




67 

60 

71 

58 

49 

45 

February 




63 

61 

69 

53 

45 

43 

March 




59 

57 

66 

49 

43 

45 

April .. 




54 

53 

59 

52 

43 

51 

May 




54 

57 

57 

50 

42 

54 

June .. 




49 

56 

53 

48 

41 

53 

July .. 




50 

53 

49 

48 

42 

— 

August.. 




52 

57 

54 

49 

42 

.— 

September 




52 

61 

55 

55 

43 

— 

October 




50 

66 

53 

48 

40 

— 

November 




51 

66 

54 

48 

37 

— 

December 




55 

65 

54 

46 

38 

— 

Ghrain,— 

-The 

price 

of wheat fell a 

little 

during June, 

the 


average of 10s. lid. per cwt. being 2d. lower, and the index 
number 2 points lower at 38 per cent, above pre-war. Oats 
also declined from 12s. lid. to 12s. 8d. per cwt., and at 69 
per cent, above pre-war the index number was 6 points below 
the level of the preceding month. Barley at 10s. lOd. per cwt. 
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ahowed no veduotion in price, but as them was a fall in the 
corresponding period of the base years the index number 
advanced 5 points to 46 per cent, above pre-war. A year 
ago wlwat was 60 per cent., barley 64 per cent., and oats 
33 per cent, dearer than in June, 1911-13. 

lAve Stock .—^A somewhat lower level of prices ruled for live 
stock dtiring the month under review. Fat cattle and bacon 
pigs were almost unaltered, the index number for the formmr 
being 1 point lower at 47 per cent, above the base years, 
and for the latter 1 point higher at 43 per cent., while 
pork pigs were about 4d. per 14 lb. stone cheaper, and the 
relative index number fell by 2 points to 38 per cent, above 
pre-war. In the case of fat sheep, the fall in price was more 
considerable, the reduction of Id. per lb. for second quality 
animals resulting in a decline of 7 points in the index number 
to 83 per cent, above pre-war. In June last year fal sheep 
stood at 48 per cent, above the 1911-13 level. Prices of store 
stock generally were lower than in May, as is customary at 
this time of year, and in the case of store cattle the reduction 
was relatively the same as in the corresponding period of the 
base years, and the index number was unaltered. For dairy 
cows and store pigs, however, the fall was proportionately 
larger, and for store sheep proportionately smaller, so that 
for store sheep the index number shows a rise of 5 points 
to 66 per cent, above pre-war. 

Dairy arid Poultry Produce .—^Milk at 63 per cent, above 
1911-13 was unaltered on the month, whereas both butter 
and cheese showed the customary fall. In each case, however, 
the decline in price was not so large as in the corresponding 
period of the base years, and the index numbers are higher 
by 2 and 6 points respectively at 64 and 91 per cent, above 
pre-war. Eggs were about 1^. per dozen dearer on the month, 
and the index number rose from 35 to 38 per omit, above 
1911-13, and poultry, which showed much the usual fall in 
price, averaged 62 per cent. A year ago eggs were 30 and 
poultry 63 per cent, dearer than pre-war. 

Other Commoditiee .—^The rise in potato prices, which was 
marked during April and May, ocmtinued to some extmit 
during June, and on average prices advanced about 168. per 
ton, with a rise of 6 points in the index number to 126 per 
cent, above 1911-13. Both clover and meadow hay made 
slightly lower jnioes, and realized 13 per cent, more than in 
pre-war years, as (xunpared with 3 per coat, in June, 1927. 
Soft fruits sold at about 60 pm cent, dearer than pre-war, 
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or much the same as a year ago, but vegetables at about 150 
per c«at. above 1911-13 were very much dearer than in June, 
1927, when they were on average about 60 per cent, above 
pre-war. Wool prices continued to rise, and reached the high 
level of 76 per cent, above the base years. 


Peroentage Increase as compared with the Average 
Prices ^ing in the corresponding months of 
ldll-13. 


Commodity 

1926 

1927 

1928 

June 

June 

Mar. 

Apl. 

May 

June 

Wheat 

71 

60 

30 

34 

40 

38 

Barley . 

21 

64 

36 

41 

41 

46 

Oats.. 

31 

33 

49 

64 

74 

69 

Fat cattle .. 

40 

26 

38 

43 

48 

47 

Fat sheep .. 

66 

48 

61 

78 

90 

83 

Bacon pigs .. 

87 

64 

40 

43 

42 

43 

Pork pigs .. 

90 

60 

45 

46 

40 

38 

Dairy cows 

38 

21 

31 

34 

33 

32 

Store cattle.. 

28 

21 

23 


26 

26 

Store sheep.. 

71 

63 

47 

46 

60 

66 

Store pigs .. 

134 

90 

36 

36 

26 

22 

Eggs . 

26 

30 

26 

37 

36 

38 

Poultry 

70 

63 

40 

41 


62 

Milk . 

60 

63 

66 

63 

63 

*63 

Butter 

64 

41 

47 

66 

62 

64"' 

Cheese 

80 

64 

66 

78 

86 

91 

Potatoes 

~-6* 

61 

82 

94 

120 

126 

Hay . 

9 

3 

12 

11 

14 

13 

Wool 

26 

33 

70 

j 

71 

72 

76 


* Decrease. 

iK He )|c 


Aldershot Command Horae Show ,—^At the Aldershot Command 
and District Horse Show, held at Rnshmoor Arena, Aldershot, 
on July 4, 5 and 6, a large marquee was 
Diqilasai of erected and placed at the disposal of the 
Home Produce various Empire Governments for the 
purpose of staging exhibits. The Ministry, 
in collaboration with the National Farmers’ Union and 
other bodies, organized a display of British produce, and 
every Dominion and most of the Colonies also availed them¬ 
selves of the facilities oflEered by the Show authorities. The 
British display comprised bacon and hams, eggs, canned fruit, 
cider, cheese, condensed milk and glasshouse produce. The 
attendance was excellent and the interest shown in the home 
exhibit was very gratifying. In particular, eggs graded in 
accordance with the new national standards received much 
genuine appreciation; Hke eggs were supplied by the Gloucester 
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Fruit and Vegetable Market, Ltd. (Cheltenham Egg-Packing 
Station) and by Wiltshire Egg Producers, Ltd. This was the 
first occasion on which a display of produce has been arranged 
by the Ministry apart from the Empire Marketing Board. 

Canadian National Exhibition, Toronto (AvgvM 24 to Septem¬ 
ber 8).—^This is reputed to be the biggest annual exhibition in the 
world, the average attendance each year being about two 
millions. This year the Empire Marketing Board has taken a 
pavilion in which will be illustrated, in various ways, the several 
phases of the Board’s work. In the section devoted to research 
subjects, an important exhibit will illustrate the work of the 
East Mailing Research Station on root stocks. Another section 
is designed to draw attention to the excellence of British 
pedigree stock, and to the facilities offered by the Board for the 
export of stock from this country to the Dominions and 
Colonies. For this section, a number of models of the better- 
known British breeds of livestock have been made and will be 
shown in an appropriate setting, with dioramas in the back¬ 
ground depicting a t 3 rpical English agricultural show. Machines 
have been prepared which will show, in rotation, photographs of 
every British breed of horses, cattle, sheep and pigs and of the 
more important breeds of poultry. By arrangement with the 
Ministry, most of the breed societies have had suitable literature 
prepared for free distribution at the Exhibition. A collection of 
rabbit pelts and rabbit wool garments will also be shown as 
the basis of an appeal to Canadians to buy British rabbits for 
breeding purposes. In addition, the Ministry is arranging, in the 
same pavilion, an exhibit of such home products as are already 
exported to North America or for which there is a potential 
demand there. For example, there is already a market for 
certain tj^s of English cheese in North America and it is 
believed that a “ luxury ” trade could be developed in the best 
grades of English Cheddar and Cheshire. The cheese exhibit, 
therefore, will comprise graded Cheshire and Cheddar cheeses, as 
well as Stiltons, Wensleydales and crustless cheeses of several 
varieties. Comprehensive exhibits of Scottish and English 
wool and English bulbs are also being sent out by the Ministry. 

An exhibit comprising all the principal periodicals devoted to 
agriculture and kindred subjects will also be shown. 

It is hoped that this effort will stimulate interest in British 
products amongst Canadians and Americans, and thus lead to 
an increase in our export trade to those countries. 

Empire Marheting Board Advertisements .—^The Board’s 
campaign in favour of liquid milk i» progressing. Fresh display 
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material has recently been issued to retailers, and two sets of 
pasters have appeared on the special frames erected by the 
Board all over the coimtry. One of these poster sets is an 
attractive series of photographs illustrating the organization 
of the milk industry from the farm to the consumer. 

At the height of the strawberry season, the Board, at the 
suggestion of the Ministry, insert an advertisement in all 
English daily newspapers and certain weeklies, exhorting the 
public to buy English strawberries and English cream. During 
July, a poster set in favour of home-grown strawberries and new 
potatoes appeared on the Board’s special frames. A footnote 
invited the public to apply for the Ministry’s leaflet, Twenty 
Potato Dishes,” and several thousand requests were reoeiyed. 

« « « 4c He « 

A pxTBiiiOATiON of the Imperial Agricultural Research 
Conference, recently issued, contains abstracts of papers by 
research and advisory workers in Great 
Papers on Britain and Northern Ireland, which were 
Agricultural published in the year October, 1926, to 
Research September, 1927. The large volume 
of work summarized in this publication 
is presented under 14 headings, such as soils, entomology, 
animal diseases, dairying, etc. 

The primary purpose of the publication is to inform agri¬ 
cultural research and advisory workers in other parts of the 
Empire of the work which is being done in the mother 
country ; the volume should, however, prove of great interest 
to all who are concerned with agriculture and allied industries, 
both at home and abroad. 

The price of the publication is Is. net, post free; it is 
obtainable from the Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W. 1. 

* « 4t )|t iK 

At the beginning of the Beport* on their inquiry into the 
Beoond application for an Order-in-Counoil to require the 
marking of imported eggs, the Standing 
Mercbaildise Committee recall the findings of their 

Marks Standing First Beport and enumerate the several 
Oonunittee : steps that have been taken, since it was 

Second Report presented, to effect an improvement in 
on Eggs the conditionB under which home- 
produced eggs are marketed. 

* Cmd. 3146, price 3d. net. 


2k 
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'The Cioxiiixiittee go on to state their opinion that, while the 
new Egg Marketing Scheme should go ftor to remove the 
difficultiee which they expressed in their First Beport, some 
time must elapse before substantial results can be expected. 
They point out that information ae to the progress made with 
the Scheme will constantly be before the responsible Depart^ 
ments, and recommend that an Order in respect of eggs in 
shell should be made when those Departments are satisfied 
that sufficient progress has been made with the Marketing 
Scheme. 

Ab regards dried eggs, the Committee recommend marking 
both on importation and on exposure for sale, and sale. 

a a * V a a 

Firm Workers* Minimum Wages.—^Meetings of the Agrioulttiial 
Wboob Board were held on June 27 and July 17 at 7 Whitehall Flaoe, 
S.W. 1, the Chainnan, Visoount Ulkwater, pxedding.* 

The Board considered notifications from Agricultu^ Wages 
Committees of decisionB fixing minimum and overtime rates of wages 
and proceeded to make the following Orders carrying into eiSeot the 
Committees* decisions 

Ccmbridgeahire and laU of JBIly, —An Order fixing special minimum 
rates of wages for the employment of male female workers 
during the com harvest, the rate in the case of male workers of 
21 years of age and over being £11 for a period of four wedcs of 
64 hours per week (excluding Sunday), with payment for Sunday 
work and for employnient in excess of 64 hours per week at lid. 
per hour. The lape!^ minimum rate for female workers of 18 
years of age and over is 8d. per hour. 

Dorset. —^An Order cancelling as from December 22, 1928, the 
minimum and overtime rates of wages for male and femide 
workers at present in force, and fiinng rates in substitution 
therefor as from December 28, 1928. The minimum rates in the 
case of male workers of 21 years of age and over continue at 
dCs. per we^ of 61 hours in summer and 48 hours in winter, 
exc^t during the weeks in which Christmas Day and Good 
Friday fall, when the minimum rates are 30s. per week of 39^ 
hours and 42 hours respectively. The overtime rate for male 
workers of 21 years of age and over is 8d. per hour. In the case 
of female workers of 15 years of age and over the minimum rate 
is 5d. per hour, with overtime at 6d. per hour. The Order will 
continue in force until December 21, 1929. 

Beeem. —An Order fixing special mmirtuim rates of wages for th4 
employment of male and female workers during the com harvest, 
the rates for male workers of 21 years of age and over bemg (o) 
on fanns of over 60 acres of com, £5 As. Od. for the harvest, or, 
where the worker has worked a piE^ only of the luurvest period, 
a due proportion of such sum in addition to the ordhiaxy xninntiam 
weekly wages and in lieu of overtime rates. The hours in reiqpeot 
of whkli the harvest wage ia payable are not to exceed 11 per 
day; (6) on farms of 60 acres of com and under, 10|d* p«r hour 
for all employment on harvest work. The s^kedal mlnimim late 
for female wuxkers of 21 yean of age and over on aU farms ia 
7|d. per hour for aH employment on harvest work. 

HdmpMre and Ide of Wight^Aik Order to oOme into operatkm 
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on July 2, 1928, fixing apeoial differential rates of wages for male 
workers for overtime employment on the com harvest in 1928, 
the rate in the case of such workers of 21 years of age and over 
being 9d. per hour. 

Suffolk .—^An Order fixing special minimum rates of wages for the 
emplo 3 rment of male workers during the com harvest, the rates 
for male workers of 21 years of age and over being:— 

(а) in the ce^ of farms of at least 60 acres of com, £5 for the 
harvest in addition to the minimum weekly wages and in lieu 
of overtime rates, the hours in respect of which this rate is pay¬ 
able being 12 on any weekday whilst the crops are being carted, 
and 11 whilst other harvest work is in progress, but so that the 
hours in any one week shall not exceed 70. Where a worker is 
employed for a part only of the harvest, the special minimum rate 
is lOd. per hour for all employment on harvest work; 

(б) in the case of farms of less than 60 acres of com, lOd. per 
hour for all emplo 3 mient on harvest work. 

Special minimum rates for employment on the com harvest 
have also been fixed by the Agricultural Wages Committees for 
Devonshire, Dorset, Hertfordslure, Norfolk, Somerset, Wiltshire, 
and the Bast Riding of Yorkshire, particulars of which were given 
in the last issue of the JoxjbnaIi. 

Copies of the Order for any area in full may be obtained on 
application to the Secretary of the Agricultural Wages Board. 

♦ « « m m He 

Enforeement of Minimum Rates of Wages. --During the month 
ending July 16, legal proceedings were instituted against three 
employers for failure to pay minimum and overtime rates of wages 
fixed by the Orders of the Agricultural Wages Board. Particulars of 
the cases are as follows :— 





Arrears 

No. of 

County 

Coxirt 

Fines 

of 

workers 




wages 

con¬ 



£ 8. d. 

£ B. d. 

cerned 

Devon 

.. Holsworthy 

.. 10 0 0 

60 0 0 

1 

Derby 

.. Bakewell .. 

.. 2 0 0 

13 0 0 

1 

Flint 

.. Holywell .. 

.. 2 2 0 

16 12 0 

1 



£14 2 0 

£88 12 0 

3 



* >K 

* e 



Foot-and«Mottth Disease. —The existence of foot-and-mouth disease 
was certified on July 11, at Heworth Without, near York, Yorks, 
North Riding. This was the first case to occur in Great Britain since 
the outbreak at Sandon, near Stafford, on May 20. The usual 
restrictions were applied to an area of approximately 16 miles round 
the infected premises, in close proximity to which two further outbreaks 
have sinoe b^ confirmed, on July 12 and 16. One hundred and five 
outbreaks in all have been confirmed since January 1 last, involving 
14 countries and the slaughter of 2,969^oattle, 4,167 sheep, 1,622 pigs 
and 6 goats. 

Proeeedings under the Seeds Act, 1920.—On May 7, proceedings 
were taken against a trader in Hants, for exposing two parcels of 
rye-grass seed for sale without giving the particulars required under 
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tiie Act. A dheok test on a oontrd Mmple of one of thefie lots showed 
that the gmnination was very low and that the seed was probably 
M se(Ni. The defendant pleaded that the seed was intended for sale 
as bird seed, and not for sowing, although it was e^osed for sale .with 
Med ior sowing. Case dismissed under the Probation of Offenders Act 
on payment of 8s. oosts. 

On May 10, a Scottish firm of seed potato merchants were iphed 
£8 for making a false statement as to the variety of seed potatoes 
supplied to English customers. The crops grown by four English 
farmers from se^ supplied under a true stock number by the defendant 
were found on inspection to contain approximately 20 per cent, of 
rogues. 

On May 30, a trader in South Wales pleaded guilty to giving a false 
statement as to the germination of some onion seed. A control sample, 
declared by the defendant to germinate not less them the minimum 
prescribed by the Seeds Regulations, viz., 60 per cent., was found to be 
entirely dead seed. Fined £2 and 2 guineas, costs. 


NOTICES OF BOOKS 

The Gardener’s Year Book, 1928.—Edited by D. H. Moutray Read, 
F.R.H.S. pp. 325. (London : Philip Allan & Co., Ltd. Price 
58. net.) 

The publishers and the editor have both made improvements on 
previous issues and have now published a book of real use and interest 
to many. It contains a list of the Horticultural Institutions, Colleges 
and Schools, Botanic Gardens, Horticultural Societies; the names 
and descriptions of new and noteworthy plants, together with a really 
good catalogue of the year’s horticultural publications, which make it 
valuable as a work of reference. 

The special articles—^Burma-Tibet Expedition; the History of 
Garden Design; Irises for the Amateur—are timely articles for this 
year. 

The British Goat Society’s Year Book for 1928. Pp. 188. (Compiled 
and issued by the Honorary Secretary, Thomas W. Palmer, 
10 Lloyds Avenue, E.C. 3. Price Is. 6d.) 

Those who are interested in the care and mamagement of goats will 
find much useful information in this Year Book, the eighth issue of 
which well maintains the standard set by its compiler in previous 
years. In an article entitled Propaganda,” the Poultry Commissioner 
gives some account of the progreee that has been achieved by means of 
the Ministry’s stud goat and milk recording schemes. Attention is 
drawn to the fact that during the year ended October 1 last, two goats 
gave a recorded yield of over 4,000 lb. each, viz., Wonderstrike, whose 
yield was 4,464 lb., and Ch. Didgemere Dream, which gave 4,444 lb. 1 oz. 
** The Advantages of Goats’ Milk ” as an article of diet are discussed 
by Mr. R. A. Cooke, M.R.O.S., L,R.C.P., and by Dr. William Ker Bell. 

The subject of “ Feeding for Milk Production ” is dealt with by 
Captwin E. T. Bbdnan, of the School of A^culture, Cambridge. Mr. 
J. Cochrane, Superintendent of the Experimental Station attached to, 
the West of Scotland Agricultural College, writes on ” The Goat and 
her Ration; Mr. A. W. Barker on “ A Milk Ration for Goats ” ; and 
Mr. F. B. Corrie on ** Iodine in Nutrition.” Other subjects dealt with 
include ** The Ameriesm Milch Goat ”; “ Milk Goats in Trinidad ” ; the 
’^Inheritaaoe of Multiple Births,” etc. There are otiher interesting 
and informative articles by recog^ed authorities on their subjects, 
as well as many exo^ent illustrations. 
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APPOINTMENTS 

FsiauiNa that it might be of coiuddeiable asaistance to 
farmers and others to know to whom they may apply for 
guidance and advice on the various technical matters connected 
with their work, the Ministiy decided to publish in this JotrsiTAL 
lists of the principal officers of the various institutions for 
agricultural education in England and Wales. Thereafter, 
changes in the staffs will be notified from time to time as they 
occur; and various other appointments of interest to farmers 
may be similarly recorded. 

A list of the principal officers of the various County Agri¬ 
cultural Education Staffs and Farm Institutes appeared in 
the April and May issues. In this issue is given a list of the 
stafb of certain of the Agricultural Colleges and University 
Agricultural Departments; the remainder will appear next 
month. 

PRINCIPAL WHOLE-TIME MEMBERS OF TEACHING STAFFS AT 
UNIVERSITY DEPARTMENTS OF AGRICULTURE, AGRICULTURAL 
COLLEGES, ETC., IN ENGLAND AND WALES 

{Note : These lists also include those Advisory Officers who wndertaks 
teaching ditties.) 

Agrleultaral Department, University Coliege of Wales, 
Aberystwyth 

AgrvGuUwte 

Professor .J. Jonbs Gbutith, B.So. 

Lecturer. Riohabd Phillips, M.So., A.I.C. 

Agrimhsjmd Botany 

Professor . B. G. Stapledon, M.A., M.B.E. 

Lecturer.Miss K. Sampson, M.So. 

Agricultural Chemistry 

Head of Department T. W. Fagan, M.A., F.I.C. 

Lecturer.B. O. Davis, M.So. 

Agricultural Economics 

Lecturers.. 

Dairying 

Senior Instructress .. Miss D. M. Evans, N.D.D., 

B.D.F.D. 

AgricuUural Engineering 

Lecturer. Bichabd Phillips, M.Sc., A.I.C. 

AgricuUurdl Zoology 

Special Lecturer in Entomology J. B. W. Jenkins, M.Sc. 

Department of Agriculture, University College of North Wales, 


Bangor 

Agriculture 

Professor .. .. .. B. G. White, M.Sc, 

Lecturer .. .. .. E. J. Bobebts, M.A., M.Sc. 

AgricuUural Botany 

Lecturer .. .. .. .. B. Alun Bobebts, B.So., Ph.D. 


A. W. Ashby, M.A. 

J. Pbyse Howell, Dip. Agric. 
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Dairy Bacteriology 

Leotuxer.Mi9s P. M. Hiokson, N.D.D. 

il^rriou^tMiaZ 

Professor and Adviser .. .. G. W. Robxnson, M.A. 

Lecturer •« • * • • • • W.McLEAK96.A.»B.Sc.yA.R.C.Sc., 


A.I.C. 

Assistant Lecturer .. .. Rice Wiluahs, M.So. 

Plant PathoU)^ 

Adviser.T. Whitehead, M.Sc., Ph.D. 

AgricuUurdl Zoology 

Adviser.W. Maldwyn Davies, B.So«, 

PhJ>. 

School of Agriculture, University of Cambridge 

AgricuJture 

Professor T. B. Wood, C.B.Ej., M.A., LL.D., 

F.R.S., F.I.C. 

Lecturer .. .. A. Amos, M.A. 

Demonstrator F. H. Garner, BA. 

Agricultural Botany 

Professor .Sir R. H. Bivfsm, M.A., p.R.S. 

Lecturer .. .. J. Line, M.A. 

Awimal Pathology 

Professor .J. B. Buxton, M.A., F.R.C.V.S., 

D.V.H. 

Animal Husbandry 

Lecturer.W. S. Mansfield, M.A. 

Agricultural Physiology 

Reader.F. H. A. Marshall, Sc.D., F.R.S. 

Demonstrator.T. K. W. Fair, B.A. 

AgricfuUural Chemistry 

( E. MoErnzie Taylor, Ph.D., 
D.Sc. 

R. H. Adib, M.A., F.I.C. 

L. F. Newman, M.A., F.I.C. 
Demonstrator H. E. Woodman, M.A., D.Sc. 

Horticulture 

Lecturer .. .. .. D. Boyes, M.A. 

Estate Management 

Lecturer .. .. .. .. E. P. Welx:<er, P.A.S.I. 

History and Economics 

Lecturer.J. A. Venn, M.A. 

Engmeering 

l^turer .. .. R. H. Adie, M.A., F.I.C. 

Genetics 

Lecturer.F. L. Enqlbdow, M.A. 

Statistics 

Lecturer.G. Udny Yule, M.A. 

Tropical AgrwuUure 

Lecturer.C. A. Barber, C.I.E., Sc.D. 

Plant Diseases 

Lecturer .. .. F. T. Brooxs, M.A. 

Agricultural Loss 

Lecturer.J. E. Few, M.A., LL.B. 

Economic Entomology 

Lecturer.C. Warburton, M.A. 

Veterinary Science 

Lecturer.Lt.-Col. W. A. Wood, 

MA., M.R.C.V.S. 
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DejMirtment of Agrloolliiro, University of Leeds. 
Pariaoulars of the Teaching Staff of the Department of 
Agriculture, University ofjLeedSj’^were included in the list 
showing the Agricultural Education Staff in the County of 
Yorkshire published in the May issue of this Journal, with 
additional appointment notified in the June issue. 

Faculty of Agrioulture and Hortieulture 
University of Reading 

Peon of the FttcuUy .. .. Professor H. A. D. Neville, M.A., 

B.Sc., F.I.C. 

Agriculture 

Professor .S. Pennington, B.Sc., M.R.C.V.S. 

Lecturer.K. W. Campbell, B.Sc. 

Horticulture 

Lecturer and Practical 

Instructor .. .. .. A. J. Cobb 

Assistant Lecturers and Practical fH. H. Cook 

Instructors t^iss Dobis R. Hole, B.Sc. 

Assistant Practical Instructor.. J. R. Lloyd 
FouUry-keeping 

Lecturer.Miss E. G. Stoward, N.D.P.H. 

Agricultural Chemistry 

Professor .H. A. D. Neville, M.A., B.Sc., 

FIC 

rC. N. Cubby, B.Sc. 

Lecturers.. .. .. .. J. A. Mubbay, B.Sc. 

vH. H. Nicholson, M.A. 

Analyst.J. Thompson, Ph.D., F.I.C. 

Agricultural Botany 

Professor .J. Peroival, M.A., ScD., F.L.S. 

Lecturer.Miss Adela G. Erith, B.Sc., Ph.D. 

Agricultural Bacteriology 

Lecturer.Miss Grace Heather Mason, 

N.D.D. 

Dairy Bacteriology 

Lecturer.A. T. R. Mattiok, B.Sc. 

Building Construction and Surveying 
Lecturer .. .. W. W. Hitohins, L.R.I.B.A., 

P.A.S.I. 

Agricultural Machinery 

Lecturer.J. B. Passmore, M.C., B.Sc. 

Agricultural Economics 

Lecturer.E. Thomas, B.Litt., B.Sc. 

Dairying (British Dairy Institute) 

Manager and Chief Instructor.. Alec Todd 

Assistant Instructor .. Robert Bryan, N.D.A., N.D.D. 

Instructress .Miss Annie Sheppard, N.D.D. 

School of Rural Economy, University of Oxford 

Agriculture 

Professor .J. A. Scott Watson, M.A. 

Departmental Demonstrator .. A. S. Walvord, B.A. 
Agrimliural Chemi^ry 

Readmr.C. G. T. Morison, M.A. 

University Demonstrator . J. C. B. Ellis, M.A. 
Dqpaiimmital Demonstrator G. R. Clarke, M.A., B.So. 


AnpoomoBHis. 


[Augi, 


mi 


AgHouUufxd StMfiy 

University D^onstrator . Miss H. BAKOBO]rT> M^A.; D.Sc. 
AgrieuUural HiMory and SJconomica of Agriculture 

University Leotum .. O. D. Ameby, M.A. 

Zoology and Entomology 

University Demonstrator . ► N. Cunlipfb, MA* 


Sebool of Veterinary Science, University of Liverpool 

Veterinary Anatomy 

Professor .J. Shabb-Jokes, D.V.Sc., M.Sc., 

Pres. R.C.V.a 


liooturers.. 


H. V. Hughes, B.V.Sc., 
M.R.C.V.S., D.V.H. 

A. C. Shuttlbwobth, B.V.Sc., 
. M.R.C.V.S. 


Veterinary Pathology and Bacteriology 
Professor .. S. H. Gaigeb, F.R.C.V.S. 


Veterinary Medicine 

Lecturer.R. Ishbbwood, M.R.C.V.S. 


APPOINTMENTS :--GHAN6ES AND CORRECTIONS 
County Agricultural Education Teaching Staffs, England 

Hampahire: Mr. T. H. Rose, B.Sc., Ph.D., N.D.A, Lecturer in 
Agriculture, and Warden, Sparsholt Farm Institute, has resigned. 
Miss D. O. Winfield has been appointed an Assistant Instructress 
in Poultry Keeping. 

Lincolnshire (Lindsey): Mr. A. MoGibbon, B.Sc., N.D.A., N.D.D., 
Instructor in A^culture, hcus left the staff. 

Nottinghamshire: Mr. R. A. Dbummoku has been appointed an 
Assistant Instructor in Horticulture, vice Mr. A. Smith. 

Sussex, West: The position of Mr. J. C. W. Simms, B.So., N.D.D., has 
been altered to that of Assistant Agricultural Organizer and 
Dairy Instructor. 

Yorkshire (University of Leeds, Agricultural Department) i Mr. H. E. 
BBOOK8,N.D.H.,has been appointed an Instructor in Horticulture. 
Mr. G. F. Pilling, B.A., N.D.A., Assistant Lecturer in Agriculture, 
has left the staff. 


County Agricultural Education Teaching Staffs, Wales 

Glamorganshire: Mr. E. W. Withebs, Horticultural Instructor, heus 
been appointed Horticultural Superintendent vice Mr. G. H. 
Copley, N.D.H. 

Appointment of Organizer in the Isle of Man.— At the invitation 
of the Manx Legislature, the Ministry's Divisional Educational Inspector 
visited the Isl^d a short time ago and submitted a report on the 
conditions of agriculture in the island. He also made suggestions for a 
scheme of agricultural education in the light of the experience gained 
of the educational scheme in this country, and suggested, as a ffrst 
step", that the services of an efficient agricultural organizer should be 
engaged. The Manx Board of Agriculture acconhngly decided to 
appoint an organizer, and the Divisional Inspector was invited to be 
present at the interviewing of applicants by the Selection Board. 
Mr. G. W. Howie, 3.So., of the Chadaore Agricultural Institute, has been 
appointed to the post. . 

Piinted uader'tilw Authority of His Majesty's Stationeky OFixoiB . ^ 
by the Loudon Osjl^donibn Pxofs Ltd>, 74 Svlutoti Street, Orny’e Inn Bond, London, WX?.l 
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NOTES FOR THE MONTH 

ALTHOuaH most readers may be aware of the different grades 
of milk sold under Ministry of Health regulations, perhaps too 
few yet realize the assistance that is 
BsttW mik available, under a Ministry of Agriculture 
and Daily and fisheries scheme, to dairy farmers 
Produce who seek not only to improve the clean¬ 
liness and keeping quality of their milk 
but also to avoid faults in the making of butter and cheese. 

While it is possible that inferiority in the taste, cleanliness 
and keeping quality of milk, and faults in butter and cheese, 
may not in all oases be entirely attributable to baotwiological 
causes, it is probable that by far the most important factor in 
this connexion is the quantity and kinds of bacteria present. 

Undesirable bacteria may gain an entry into milk in very 
many ways before it reaches the consumer—^from the cow 
herself, ptuticularly from the hair on the udder and surround¬ 
ing parts; from the hands, clothing, etc., of the milker; from 
the utensils, cloths, etc., into or through which the milk is 
poured; from dust in the air ; from water used in cleansing, etc. 
Milk BO contaminated will possess poor keeping qualities and 
may produce inferior butter and cheese. 

Obviously, if cleaner milk and faultless butter and cheese 
are to be produced, we must know what are the harmful 
bactmia, their degree of harmfulness in diffment quantities, 
the manner in which they gain entry, the conditions which 
favour their multiplication, and the means of preventing their 
entry and multiplication. , 

Knowledge regarding the bacteria that are harmful to 
human beings has been, and is being, acquired through the 
researches and experience of medical men and veterinarians. 
Knowledge as to those which, without possibly being harmful 
to the consumer, make milk impalatable and affect its keeping 
quality, is acquired through research work in dairjdng. 

The task of ascertaining what bacteria are present in any 
particular milk or dairy produce, and the examination of 
possible sources of contamination, with the object of 
determining the precise cause of the trouble—and hmoe the 

2l 
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advice as to how to avoid the trouble—are matters for dairy 
baotmiiologists. 

Provision has been made in this country by the Ministry 
of Agriculture and Fisheries for research to be carried out both 
in veterinary science and in dairying. Kesearch in animal 
diseases is carried on at a special Laboratory of the Ministry 
near Weybridge, at an Institute of Animal Pathology 
attached to the Royal Veterinary College, Camden Town, 
London, and at a second Institute of Animal Pathology at 
Cambridge University. Research in dairying is carried on at 
the National Institute for Research in Dairying, which has 
been set up, in connexion with Reading University, at Shinfield, 
near Reading. 

Dairy bacteriologists have been appointed under the 
Ministry’s Scheme at 11 centres in England and Wales, 
and there are similar officers in Scotland just *as there 
are similar Institutes in that country for animal diseases 
and dairying research. Each of these 11 centres caters 
for a number of counties grouped round them. The duties of 
these dairy bacteriologists are, in the first place, to ascertain 
the kinds and numbers of bacteria in samples of milk and 
dairy produce sent to them. These samples reach them in 
many ways. Some come from farmers who are licensed 
producers of graded milk and who wish to make sure that 
their milk continues to satisfy the requirements of the 
Ministry of Health regulations. Others are sent by farmers 
who contemplate applying for licences and who wish to 
satisfy themselves in advance that they are producing milk 
which is of the required standard. Samples are also submitted 
by farmers who have had trouble with their milk or dairy 
produce, and who wish to ascertain its nature and cause, 
whilst others are obtained through clean milk campaigns and 
competitions. Clean milk competitions are usually organized 
by ^imty Agricultural Education Authorities and extend 
over a period of several months. Samples of milk from 
farmers entering the competitions are examined from time to 
time and prizes are awarded for the best results obtained 
during the period, due regard being had to the circumstances 
accompanying the production of milk on the farm. 

The results revealed by the anal 3 rBes carried out by the 
dairy bacteriologist not infrequently form the starting-point 
of advisory and research work which often proves extremely 
helpful to the dairy farmer. Laboratory examination may 
show the pre^nce'^of himuful or undesirable bacteria in 
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large numbers, in wluoh case the dairy bacteriologist takes the 
first opportunity of ascertaining the conditions under which 
the milk is produced. He inquires either by letter or through 
the dairy instructor of the county in question, or he may 
make a personal visit of inspection to the dairy farmer in 
company with the dairy instructor. The water supply, 
utensils, etc., are next examined for the presence of the 
harmful or undesirable bacteria, and, if such are fomid, advice 
is tendered to the dairy farmer as to the best method of 
eliminating the trouble. Whilst charges are made for the 
bacteriological examination of milk samples, the advice and 
assistance which may follow such examination are given 
entirely free. 

Should the dairy bacteriologist fail to ascertain the cause 
of the trouble, it may be necessary for him to carry out a 
piece of research work, or he may decide to consult his parent 
Institute, the National Institute for Research in Dairying at 
Reading, to which reference has been made above. Many 
troubles due to bacterial causes have been solved by the latter 
Institute. The chief of these troubles encountered by dairy 
bacteriologists are taints of various kinds in milk and dairy 
produce, ropiness, and abnormal acidity in milk. It is 
possible that the inspection of premises and animals by the 
dairy bacteriologist may reveal troubles of a pathological 
nature. In this case the dairy farmer may be referred to a 
veterinary surgeon, or the assistance of a veterinary research 
institute may be enlisted. 

An idea of the volume of work carried out by these dairy 
bacteriologists can be obtained when it is stated that some 
three or four clean-milk competitions are carried out for 
every centre annually, that as many as 3,000 samples of milk 
may be submitted to a centre for bacteriological analysis, and 
that over 100 visits may have to be paid to farms during the 
year. A very valuable part of their work also consists in 
giving courses of instrqction to local sanitary inspectors. 
The latter are the officials locally charged with the adminis¬ 
tration of milk regulations, and through these courses they 
are afforded a good insight into the conditions of production 
of milk and are enabled to appreciate the difficulties which 
confront dairy farmers. 

In addition, dairy bacteriologists frequently co-operate 
with members of the county staffs in giving demonstrations of 
modem milk production at Agricultural Shows and other 
suitable centres. 

2l2 
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Xbb i4gijcisd(^aral Pxddaoe '(Grtcdiog 'and Mariting) ilet, 1428, 
received the Bc^ AaBent on Angtost 8, imd, oa ttoeerdadfle 
with Seotion -2 (1) of tSie Ac^,’ the Mioiatelr 
Mejiriiml Martr <d Agrionltare and Fidteties Sub itaued 
Oomaaft te e iald the Agricoitaral Ptodnoe '(Ghradiag ‘Mid 
IMIe Cogn nHte e Marking) Draft and Protisihtaail (€toniMil) 
(Brai^ Eegdlations, 1928, which provide fht 

appointment of a Cammittee (to be known 
88 the National Mark Oommitfeee) and which empower the 
Cetaunittee tofgrant to accredited growers and padkers the t^ht 
to nse grade deBi^piatioB -marks, subject to snoh ocHiditioas as 
the kfinister may from time to time approve. The Comnifttee, 
which has been duly appointed and empowered, is oonstitated 
as follows:— 

The !Rt. Hon. Lord Darling (Ohahtnan), 

Sir F. A. Jones, C.B., 

SirW. H. Peat, K.B.E. 

As the next Ctep, the Agricultural Produce (Grading aind 
Msafting) Ihtift and Provisional (Apples and Pears) Radiations, 
¥928, have beemlseued which preswibe and define the following 
as gfrade -dei^gnations for home-produced apjfies and pears:— 
“ExtraFancy,” “Fancy,”-and “C.” 

These latter Regdlations also prescribe that the appropriate 
grade designation marks for apples and pears shall be used in 
association with the words “ Empire Buying Begins at Home ’’ 
and with what has come to be known as the “ National Mark,” 
which is a map of England and Wales in silhouette, with the 
words Produce of England and Wales ” inscribed in a circle 
placed centrally in the map, within which circle is a design 
reprcsebtlhg the Union Jack. It has been arranged that appli¬ 
cations from those who desire to participate in the scheme shall 
be rCbCived in the 'first place by the National Farmers' Union, 
Wludb'will trShSmit them to the Ministry for consideration by a 
sma^ committee Of practical men engaged in various branches 
of the Iriiit industry. This Committee, known as the Trade 
Committee (Fruit), has been appointed by the Minister and 
oonfflsts Of:— 

'Profeasor B. T. P. Barker, MA. (Chairman), 

Mr. Mariihi'CoVdey, 

Sir Willicun Lobjoit, 03.E., J JP., 

Mr. F. B. Bidley, and, 

Mr. W. P. Seahrook, 

all behtg membom Of -the -HOiFtlcultural Advismy Cornu^. The 
task of the Committee is to advise the National MaA (Gttm- 



192S.3 Standard Oradns “por Wars Potatoes. 

nStftee in PegSTd to tile authorisation 6t ap{>lio&Dts to Use the 
grade derighktian mAtk or the suSpenrion or withdrawal of the 
ri^ thoeild necessity arise. Should the Trade Committee 
dedline to r^cdmmend aD appHctort to the National Mark 
Ooloiniittee, Or advise that permission given shotdd be 
withdrawn, the person or organisation concerned has the right 
to appeal to the National Mark Conrinittee. The Secretary of 
both Conimittees is Mr. S. A. 'Smith, Of the Ministry of Agri- 
ccdttfre and Btsheries, 10 Whitehan Place, London, S.W. 1, 
to Whom all commoniKations should be addressed. 


At a meeting of representatives of various organisations 
concerned—^inoluding the National Farmers’ Union, the 
National Federation of Fruit and Potato 
Standard Oradea Trades’ Associations, the Co-operative 
for Ware Wholesale Society, and the National 
FotfltOas Federation of Betail Fruiterers, Florists 
and Fishmongers—^held in connexion with 
the Ministry’s marketing demonstrations at the Royal 
Lancashire Show at Oldham on August 2, the grades for 
ware potatoes there being demonstrated by the Ministry 
were approved, subject to the following provision:— 

“ Where s riddle of greater mesh than 1} in. has been employed 
in dressing selected pdtatoes, the size of the riddle used may, 
at the p>acker’B discretion, be appended to the grade name, e.g., 
‘ Selected (2-inch).’ ” 

The grades thus agreed to are as follows :— 



Minimum size 

Selected 

. If 

Standtird 

. 1* 

Medium 

. 1* 


The tolerances recommended for all grades have already 
been published. (See this Journal, August 1928, p. 405.) 

Subject, it may be, to further demonstration of the grades 
by the Ministiy, the road now seems clear to consider ways 
and means of applying to the trade in ware potatoes the 
machinery of the A^cultural Produce (Grading and Marking) 
Act, wMoh received the Ro 3 ml Assent on August 3. A scheme 
to apply this Statute to home-produced apples and pears 
htus Sktr^y been worked but and will come into operation on 
September 1, 1928. The application of the Act to home- 
produced hens’ and ducks’ eggs will follow. 
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At the request of the Governors of the Boyal Veterinary 
College, Camden Town, the Minister of Apiculture and 
Fisheries has appointed a Departmental 
Oommittee on Committee, imder the Chairmanship of 
flie Beorautraotion Sir C. J. Martin, C.M.G., D.So., F.B.S., 
of the Royal Director of the Lister Institute, “ to 
Veterinary consider and report generally on the 

College reconstruction of the Boyal Veterinary 

College and the probable cost: and in 
particular on the questions:—^What accommodation should be 
provided, having regard to the training to be given ; whether 
that accommodation can and should be provided on the 
present site ; if not, where the College should be transferred ; 
and what arrangements should be made in respect of the 
Animal Pathology Besearch Institute now situated at the 
College, if it appears necessary to change the ‘existing 
arrangements.” 

The Committee consists of Sir C. J. Martin, C.M.G., D.Sc., 
F.R.S. (Chairman), Dr. 0. Chamock Bradley, M.D., D.Sc., 
M.B.C.V.S., Sir Mertik Burrell, Bart., C.B.E., H. E. Dale, Esq., 
C.B., Sir W. M. Fletcher, K.C.B., Sc.D., F.R.S., J. B. 
Jackson, Esq., M.R.C.V.S., Sir E. Cooper Perry, M.D., 
F.R.C.P., Major-General H. T. Sawyer, C.B., D.S.O., and 
Lieut.-Col. Sir Archibald WeigaU, K.C.M.G. 

Mr. V. E. W’ilkins, of the Ministry of Agriculture and 
Fisheries, will act as Secretary to the Committee, and all 
communications relating thereto should be addressed to him . 

« ♦ i|c i|c }|( lit 

As, from the Forest Products Research Bulletin on 
Dry-Rot,* we learn that a fertile fruit-body of Merulius 
lacrymans shoots off spores violently, at a 
Diy-Bot in rate estimated to be equal to fifty million to 

Wood the square yard in each minute, and that 
each appropriate pair of spores can 
produce a little fungus which will, in a few days, break up in 
turn into thousands of spores, the wonder is not that dry-rot 
is so common a pest, but that, relatively, it is so rare. It 
will be obvious, however, how necessary it is to take all 
reasonable precautions to avoid creating conditions favourable 
to the propagation and growth of the fungi. This Bulletin 

♦ Drp-Rot in Wood: Forest Products Research Bulletin No. 1, 
Department of Scientific and Industrial Research. Published by 
H.M. Stationery Office, Adastral House, Kingsway, W.C.2. Price 
Is. 6d. net. 
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carries investigation of the subject beyond the Ministry’s 
Leaflet No. 113 (now withdrawn) and the brochure on dry- 
rot issued by the Royal Institute of British Architects, which 
before the initiation of timber research work by the Depart¬ 
ment of Scientific and Industrial Research, constituted the 
only available reference matter on the subject. 

Part I of the Bulletin, dealing with the identification of the 
fungi causing dry-rot, and the investigation of the conditions 
favourable to their existence, has been written by Professor 
Percy Groom, D.Sc., P.R.S., of the Imperial College of Science 
and Technology. It is an admirable exposition, with very clear 
descriptions and illustrations of the different types of fungus 
and their effects on timbers. Part II, dealing with the 
detection of, and remedies for, dry-rot, contributed by H.M. 
Office of Works, with assistance, as regards the section on 
preservatives, from Professor Groom, is also distinctly helpful 
in prescribing tests and methods of sterilization, and in giving 
exact recipes for preservative solutions, with advice on the 
means of employing them. Part III, on precautions to be 
taken, when designing buildings, against conditions favouring 
outbreaks of dry-rot, prepared by the Building Research 
Station, shows less advance on previous publications. In 
particular, the method of supporting ground-floor joists on 
offsets, shown in Figs. 9 and 10, appears likely, in the presence 
of defects (not uncommon) to encourage decay, and omits 
the safeguarding method of the independent sleeper wall, 
advocated in the Ministry’s former leaflet, referred to above. 

♦ ♦ ♦ ♦ i|e 

There are 15 farm institutes in England and Wales, 
and all except one have demonstration farms attached. The 
main purpose of the curricula is to provide 
Ciourses at instruction in the scientific principles 
County Farm underlying sound farming practice. The 
Institutes existence of the demonstration farms 
allows of such instruction to be closely 
related to practice, and this applies not only to general 
agriculture but also to gardening, dairying, and poultry¬ 
keeping instruction. The subjects dealt with and their order 
of importance vary somewhat at the different institutes, but 
a typical curriculum includes the following: Soil, manures, 
crops, live stock, implements, machinery, veterinary hygiene, 
surveying and mensuration, farm book-keeping, general 
agricultural science (biology and chemistry), horticulture, 
dairying, poultry-keeping and bee-keepipg, and fungus and 
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insect pests. Most of the courses start in October, oqe term 
being taken before Christmas and one after, but in some 
cases a full year’s conrae is given. There are also ^ort courses 
in speeial subjects, and most of the institotes provide instruc¬ 
tion for women, particularly ip such subptets as dairying, 
horticulture, and poultry-keeping. 

The institutes are situated in the following coonries: 
Cheshire (at Reaseheath, near Nantwich); Cumberland ami 
Westmorland (at Newton Bigg, near Penrith); Bsserc (at 
Chelmsford); Hampshire (at Sparsholt, near Winchester); 
Hertfordshire (at Oaklands, St. Albans); Holland, lanes, (at 
Kirton, near Boston); Northamptonshire (at Moulton, 
Northampton); Somerset (at Cannington, near Bridgwater); 
Staffordshire (at Rodbaston, Penkridge); East Sussex (at 
Plumpton); West Suffolk, the Chadacre Agricultural Insti¬ 
tute (at Hartest, Bury St. Edmund’s); Caernarvonshire (at 
Madryn Castle, Bodfean); Carmarthenshire (at C!!annarthen); 
Denbighshire (at Ruthin); and Monmouthshire (at Dsk, 
Newport). 

A certain number of scholarships are awarded at these 
institutes by the various county councils to residents within 
their areas, and the Ministry itself awards scholarships for the 
sons and daughters of agricultural workers. 

Brief particulars of the courses for the session 1928-29 are 
given in the Mmistry’s Eonn No. 732/T.E., which can be 
obtained on application from the Ministry, and more detailed 
information can be obtained from the principal of the institute 
concerned. Anyone desirous of attending one of the courses 
commencing in October should make application immediately 
to the principal, as accommodation at the institutes is limited, 
■n « « « * * 

Thb Ministry has recently published' a Reptn^ on the 
Occurrence of Insect Pests on Crops in England and Wales 
for the years 1925, 1926 and 1927,* 
Jipwot fMte being the sixth report of the series 
of ONipa, dealing with the incidence of inseot 
1988^ and other invertebrate pests which are 
harmful to farm, fruit and gardm crops. 

The report follows the lines of the preceding one, but contains 
valiiiable additional features in the shape of (1) a list of the 
species of ohkd oommercuil importance upon which attoation 
is in future to be concentrated, and (2) % chart showing for 

^''MisoellKQeoisB Fublioations, No. Ad, obtainable from the 
Office* 10 WhitehaU jPlaoai L^don, S.W. 1., pdae is. net (post Irao)* 
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purincipftl p^sts fLuotuatioos in t^e degree of prevajenoe. 
I)evelopmepi«i in methods of control, such as the use of 
calcium cyapide, sodium cyanide, end, poisoned bait for 
Leather JaoilKets are dealt with, and it is recorded that tar oil 
winter wasl^ of the bettar makes have satisfactorily come 
through nmnecous field trials. Winter spraying with such 
washes now forms a. definite routine ineasure in commercial 
fruit growing. Under the section, “Foreign Introductions,” 
instanoee are given indicatii^ how readily an insect pest 
can be transferred from one country to another, and the 
errtreme difficulty of guarding against such introductions. 

Amongst the numerous facts chronicled for the three years 
under review may be mentioned: (1) a progreepnve decrease 
in the losses due to Frit Fly, (2) severe infestations in 1926 of 
Wheat Midges in certain counties, and (3) the spread pf the 
Common Green Capsid to bush and top fruits, a compara¬ 
tively new development which is regarded with some alarm. 

The chart above referred to indicates the general nature 
of the fluctuations in the incidence of attack of a few typical 
pests during the 11 years, 1917-27, covered by thip series 
of Beports. Many of the species chosen appear to vary 
very considerably in numbers from year to year, but a few, 
notably the Mangold Fly, show much less rapid fluctuations. 
Certain years stand out as “ good ” or “ bad ” for almost all 
the insects chosen. In 1924 and 1927, for example, prsu^- 
cally every species was “ below normal ” in numbers, whereas 
in 1918 almost every species was “ above normal.” It is 
hoped that the collection of records of insect abundance, 
continued over a longer period, may help towards an under¬ 
standing of the factors responsible for such marked diflerences 
and so, perhaps, lead eventually to the possibility of attempting 
forecasts of the degree of severity of attack to be expected in 
any particular year. 

♦ He ♦ ♦ «ic m 

A CpKFBBENCS of Bural Community Councils was held 
recently at Queen’s College, Oxford. These Councils have 
already been formed in 16 counties 
pt in Fngland apd Wales. Their objective 
IM is to give social and educational service 

fiftimnnntty to rural people, and incidentally to help 
ffinqpefl* to develop our latent and struggling 
rural industries. The body responsible 
for tha general scheme of Buml Community Councils is the 
National Cemuffi pf ^pial j^rvipe, of winch the Speaker of tbe 
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House of Commons has followed his predecessor as President, 
and the late Speaker has become permanent Vice-President. 
The Carnegie Trustees hare been far-seeing in giving the 
Councils a start, and the Development Commissioners, on 
behalf of the Government, have also assisted. It is expected 
that the Councils will, in time, through the known character 
of their good work, become wholly supported by funds locally 
obtained. At present, many of them get additional income 
from grants made by local authorities and associations, and 
from subscriptions and donations from private individuals. 

The Minister of Agriculture and Fisheries attended the Con¬ 
ference and congratulated it upon the growing importance of 
its work. In the several Sessions, which were presided over 
by Professor Adams, Lord Hampden, Mr. Guy Ewing, Lord 
Shaftesbury and Sir Daniel Hall—^names all of the^n meaning 
a good deal in the agricultural world and among the workers 
of this movement—^various problems were dealt with. 

An important session, from a general point of view, was 
that in which a paper was read by Mr. J. S. Scott Watson, 
Sibthorpian Professor of Rural Economy at Oxford University, 
on “ Tendencies in Agriculture and their Social Reactions,” a 
very wide subject, the discussion of which should prove most 
helpful to the members of the Conference in placing their 
various works in order of real importance. The main 
argument was that in agriculture to-day—when a farmer gets 
only hah as much again for his produce, and has to pay twice 
as much for his labour, as before the war—some change of 
domestic economic policy on his part will have to be made 
before agriculture can be firmly placed on its feet again. 
Professor Watson incidentally drew attention to the greatly 
increased quantities of artificial manures now available, the 
chief of them at prices actually cheaper than they were before 
the war : a position which tends to put our land more on an 
equality with the foreign corn-growing lands which have lost 
their early virgin fertility. He agreed also that there was 
much scope for improvement in the better marketing of 
produce. The paper will be printed by the National Council 
of Social Service, and will be available shortly; its many 
careful statements and conclusions should be of great interest 
to all farming people. 

In the discussion on this paper, Sir Horace Plunkett put 
in a strong plea for greater combination among groups of 
farmers, and Professor Adams submitted that What was 
needed was a greater output per man and per acre ; he thought 
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that all the resources of the community should press forward 
to secure this one great object. 

Other sessions carried discussion into the field of public 
health services, in which there was much scope for purely 
voluntary service ; and the demand that exists for good 
music in country districts and the methods at hand for meeting 
it. The final session dealt with the kind of educational help 
that a countryman requires and how it can be supplied. 

The members of the Conference showed such keenness and 
enthusiasm that one may reasonably hope that the movement 
will soon extend throughout the country, until each county, 
as suggested by the Minister, will have its own Rural Commu¬ 
nity Council, some counties, perhaps, even going so far as to 
set up Village Community Councils. Considering the whole 
matter, one may be permitted to regard with satisfaction the 
great usefulness, both present and to come, of an organization 
which on the one hand can assist in bringing life to a 
decaying rural industry, and on the other make pleasanter 
the path of life through the recreational, educational and other 
social facilities which the scheme supplies. 

Ik SN aft a|e ♦ % 

THE UTILIZATION OF DRIED WHEY IN THE 
MILLING AND BAKING INDUSTRIES 

E. A. Fisher, M.A., B.Sc. (Oxon), D.So. (Lond.), F.I.C., 

F.Inst.P. 

The Research Association of British Flour Millers, St. Albans. 

Owing to the concentration of cheese-making in factories, 
very large quantities of whey are produced annually at centres 
where no adequate provision has been made for its disposal. 
The difficulty is largely an economic one, for 93 per cent, 
of whey is water, which renders storage difficult and makes 
the cost of transport very heavy. Further, the supply is 
irregular, as it is produced at the factories in the spring and 
summer months only, the average factory season lasting 
about 165 days. 

To overcome these difficulties, attempts have been made 
to dry whey. Dried whey keeps well and for an indefinite 
period ; it possesses, great nutritive value and has small 
bulk. Storage is therefore easy and transport relatively 
cheap. Drying on a small factory scale has been attempted 
in recent years in this country, and the cost of production has 
been greatly reduced through the introduction of an improved 
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Wannr ts iSitsksN^ jMd fiaiKiMi. 


roUeir 4i7h!i|( pfltefc.* Hds |dimt liati beeiii slid 

patented by Captain J. Goldii%, of t3to KatitbfSiid iaiilSftite 
fdr Research in Da^iying, at Shinfleld, Beadiag, aitid 'Mr. 'J. 
0. -8tead, aiid is no*tr being tested eta a eottandi^M s6ale. A 
private dompany, nhder Ifhe name df Bedo, Ltd., has been 
started to develop the proeess dn the Ihies sdggeAidd bjr tbe 
MSldsiiy of AgriooHnre for dealing vdt!h 'diSdoVeries made at 
agrioultttral research stations. 

flhWitefl €dti4<MHIiaa bf linuy.—Whey donstits of ap- 
protdinately 93 per cdht. watdr diid 7 per deift. isolid'matter. 
Talble I shdirs the average of many 'ddfeiminatldns given by 
R. 'A. Bertry :—f 

TASoLE I. Per cent. 


. 

Total solids 

Pat. 

?fdt^ 

Lactose (or milk sugar) 

Ash. 

*Diidetentiitted solids'^ 


The ash* includes ;— 


9317 

6*83 

0*21 

0-8t 

4*80 

0*48 

0*47 


Phosphoric acid 

(PaOfl) .. .. 0*119 per cent.=22*4 per cent, of the total ash 

^sinie(CdO), ^ .. 0^0.66 „ =12^6 „ 

Magnesia (S[^) .. 0*017 „ ~ S!*8 „ „ „ 

PotttihfKjO) .. 0163 „ =28-3 „ 

* Mainly organic acids and salts of o^anic acids. 

* Thill ash re^i^esehts 70 to 75 per'cent, of the ash of the milk. 


After drying, the approximate average composition of the dried 
product is :— Per cent. 

Water 7 

Lactose .70 

g x)tein .13 

ilk salts (e^h) lO 


Xdliiftive Vhllie Ol Whdy.—^Numerous feeding trials have 
bd^ o3Mdd diit ftt val4ous times With pigs, and it seems 
wdll esttitUybed 'that 12 *Ib. (=1*166 gal.) of whey=l lb. 
bhrley iheal; also that 60 to 60 lb. (=6’8 to ‘6‘8 gal.) whey= 
1 lb. 1ive%eight 'increase in pigs. The actual value, however, 
ddpdhds to Sdlne extent on the food deficiencies of the rest 
of the diet. Thus Henry, as long ago as 1801, 'found that 
Whey pdiasesses a food vsilue Over and above that supplied 
bjr the 'ph}t6in,''fat and earbdhydrafe (sugar) present. Henry 
stiited that the Whe'y inbi«ades the availability of a ration, 
e.b., ^barley m ihhize meal, l>y more ‘than the solids it oon- 
tt^. Ibis 'was dbiifirffied ley iBe!^ in ‘Sccitland in 1922. 

• Brit. Pat. No. 248,181 (1926). 
t jdtir. A0ie:/Sei., 13 (m3), pp. 192:230. 













1928.] Dsatsm Whsy xk Ifojuyg BASixiro. 


517 


This elctra Vslne is posi^ly obimeotcid with the xnineiFal or 
ashocaitent. 

The importance of the mineral oonstitueirts of feeding 
stufis has been recognized in recent years, and it is now 
realheed that the nutritive vahie of a feeding stuff cannot 
be com^etely expressed in toms ^of protein content and starch 
e^valent; the amoimt and composition of the ash is also 
6f importance. Moreover, modem stodk breeding has ^developed 
largely in the direction of producing animals, e^gr., pigs or 
sheep, that matixre quickly, or animals that produce large 
quantities of milk, or hens that lay large ntilnbers of eggs. 
It is known to investigators that for the rapid production of 
tissue, whether live wOi^t or milk or eggs, ndt only is an 
increased mineral requirement necessary, but the ratio ttf 
ash to calorific value (i.e., to starch equivalent) of the food 
must also be increased. This is illustrated in Talble 11, Which 
shows that animals whose young matirre quickly secrete 
milk of higher ash content than those whose young develop 
slowly. 

TABIiE II, 


Milk of species contains 

No. of days in which- 

weight of new-born Ash per 

animal is doubled Asb 1,000 calories 

Days Per cent. Onns. 


Man 
Cow 
^ig .. 
Rabbit 


180 

i7 

14 

6 


8*7 

0-6 

0-9 

50 


It is known too that the so-called “ deficiency diseases ’’ are 
most likely to occur with quicfcfy growing, e,ff. young, animals. 

To support this rapid growth, the practice has become 
common of feeding large quantities of concentrates to animals. 
Such concentrates consist largely of commercial by-products 
of cereals and tropical seeds and nuts, and these are markedly 


TABLE HI. —^Protein and Ash Content (Grammes) per 1,000 

Caj:x>ries. 
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deficient in come of the essential mineral elements. This is 
illustrated by Table III, which shows the marked inferiority 
of wheat as regards ash content relatively to green pasture 
or cow’s milk. 

Further, modem stock-raising necessitates for practical 
purposes the adoption of fixed standard rations which can be 
fed with little or no change for months on end. Unless such 
rations are very carefully compounded as regards mineral 
content, there will be a cumulative effect due to mineral 
deficiency, or to lack of balance among the mineral con¬ 
stituents. It has, in fact, been stated that in practice, the 
cottager’s pig, with a varying diet consisting largely of scraps, 
differing in kind from day to day, seems less liable to disease 
and more successful in bearing and rearing large litters than 
pigs fed in large numbers under what might almost be termed 
factory conditions.”* 

Many experiments could be cited illustrative of the practical 
effects of the above considerations. The following account 
of a recent experiment in Northern Irelandf will, however, 
demonstrate the extreme practical importance of the problem. 
“ On the farm in question a number of breeding sows were 
kept, and a large herd of from 200 to 300 fattening pigs. The 
breeding results were most unsatisfactory, the average number 
of pigs per litter at birth having been reduced to seven, and 
the average number at weaning to less than three. The fact 
that, with such a large herd of pigs, the supply of separated 
milk available was negligible pointed to the probability of a 
mineral deficiency in the diet. A mineral mixture containing 
several ingredients was incorporated in the diet of all the 
sows, their past breeding records were collected, and the effect 
of the mineral addition traced through two succeeding litters. 
So far the experiment has been completely successful. The 
number of the litters at the time of farrowing has been almost 
doubled and the number at weaning trebled.” 

Addition o! Dried Whey to MiUers’ Offals .—It would appear 
from the above considerations that it is desirable to increase, 
generally, the mineral constituents of feeding stuffs, and, 
further, that in any mineral addition the constituents should 
be present in proper proportions. Dried whey is a particularly 
useful product in this connexion; it is cheap, it is almost 
completely digestible and, as a milk product, its mineral 

♦J. B. Orr, Pres. Address, Section M,^British Association, 1925 
Tables II and III are taken from this address. 

t Fourth Ann, Rep., Min. of Agric. N. Ireland, ]d24>25, p. 20. 
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constituents are well balanced. It is also particularly rich 
in lime, the mineral constituent in which wheat and wheat 
offals are deficient. Table IV, showing the composition of 
the ash of whey, of wheat and of wheat bran, illustrates this :— 


TABLE IV. —^Ash or Whey, Wheat and Bran. 


j Whey 

Wheat 

Bran 


1 Per cent. 

1 Per cent. 

Per cent. 

Phosphoric acid (P20«) .. 

.. 1 22*4 j 

52* 1 

52-8 

Lime (CaO) 

.. : 12*6 

31 

2-5 

Magnesia (MgO) .. 

.. j 3-3 

13-2 

14-7 

Potash (KfO) 

.. i 28-3 

29*7 

28*2 


Table V shows a comparison of the relative feeding values 
of various millers’ offals and dried whey. 

From this table it is seen that by adding 10 per cent, dried 
whey to fine middlings the total ash content is increased by 


TABLE V. 



Ash 

Diges¬ 

tible 

protein 

Diges¬ 

tible 

carbo¬ 

hydrate 

Starch 
equiva¬ 
lent 
' S.E. 

1 Batio of 
Ash to 
S.E., 
f.e., to 
calorific 
value 

Fine middlings .. 

2-4 

13-2 

52-0 

72 

-0333 

Bran 

5-4 

10-6 

32-0 

46 

•1200 

Dried whey 

100 

13*0 

70-0 

81 

•1247 

Fine midds. +10 per cent. 






dried whey 

3* 10 

13-2 

53-8 

72-9 

•0433 

Fine midds. -f 20 per cent. 






dried whey 

3*92 

13-2 

66-6 

73-8 

-0633 

Bran+10 per cent, dried 






whey .. 

5-86 

10-84 

41-2 

48-6 

•1200 

Bran+20 per cent, dried 






whey .. 

6*32 

11-08 

44-4 

62-2 

•1212 


0*76 per cent., the digestible carbohydrate by 1-8 per cent., 
and the starch equivalent by nearly 1 per cent. Moreover, 
the deficit of lime natural to the offals is partially made good 
and the ratio of ash content to total calorific value is 
considerably increased. 

An additional improvement could be effected by adding 
5 per cent, of ground limestone,* or better, of mineraJ 
phosphate,t to increase still further the lime content of the 
feed. 

♦ Price about 28s. to 348. per ton. 
t Price at present £2 2s. 6d. per ton. 
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VtOiartioa of Dxied WImf in Breadtnaking.— From time to 
time euggestiooe have been pat forward that whey ooold be 
need profitably in breadmaking, by gubstituting whey for 
the water normally itsed. The ease and speed with whioh 
whey deteriorates, and the large bulk of wator, make trans¬ 
port from factory to bakery quite imptaotioable. These 
objections do not apply to dried whey whioh, on account 
its «nall bulk and excellent keeping qualities, can be trans> 
pcarted and stored cheaply and easily. By replacing 6 or 10 
per cent, of flour with a corresponding amount of dried whey, 
some hundreds of very excellent loaves have been made in 
the Research Association’s bakehouse. Such loaves contain 
more ash and somewhat more protein than ordinary loaves, 
and will keep longer without staling; they are quite eatable 
and palatable a week or ten days after bakmg. 

The acidity of dried whey is due largely to lactic acid, 
and varies somewhat, especially if made from whey 
that is not absolutely fresh; the buffer value, however, 
is high on account of the high phosphate content (approxi¬ 
mately per cent.). The buffer value of the resulting loaf 
is considerably increased by the addition of 10 per cent, 
dried whey to the flour. Farther, the hydrogen in concen¬ 
tration is not seriously affected. This is illustrated by the 


following figures:— 

pH. of loaf Buffer value 

Na 2 N. Manitoba flour .. .. .. 5-66 0’69 

No. 2 N. Manitoba-|-10 per cent, dried 
whey .. .. .. .. .. 5-60 0-S4 

Millennium flour .. .. .. 5-60 0-76 

Millennium10 per cent, dried whey .. 6-48 0-47 


Ihe texture or pile of the loaf is good and the grain is 
good, but rather more open than that of ordinary loaves. 
The flavour is distinct and characteristic, and very pleasant. 
The crust is good and somewhat bisouit-like in character, 
and the colour of the crumb is somewhat darker and yellower 
Haan that of ordinary loaves. The colouring matter in whey 
is supposed to be timilar in character to the carotin of flour, 
but it has been found impossible to bleach it even with racy 
heavy treatments with chlorine or agene. 

The doughs are considerably more sti<^ than tndinary 
flour dough, but'tiie stability does not appear to be seriously 
aftsoted. The fermentation period is Imgthened ; or, rather, 
good loaves can be made over a longer fermentaticm pcsiod, 
whioh is a practical advanti^. As the fermentation time is 
increased the oharactaristio whey colour and flavour and 
stickiness are dltninished. 
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TABLE VI. 



Dry Gluten (by washing out) 


First worker 

Second worker 

Floxir 

Per cent. 
10*47 

Per cent. 
11*34 

Whey flour 

9*35 

»-54 

Caramelized whey flour 

9*36 

9 82 

Meal . 

13*63 

14*07 

Whey meal 

11*41 

11*73 

Caramelized whey meal 

11*81 

12*03 


Thi 3 increase in fermentation time is not apparently con¬ 
nected with gas production, but rather with dough ripening. 
.The stickiness observed may result in a binding ckction on 
the dough in consequence of which the dough may not break 
down so easily under the action of proteoclastic enzymes. 
On the other hand, the amount of gluten obtained from 
both flour and meal by washing out is decreased by whey 
and by caramehzed whey, as shown in Table VI. The gas 
production figures are given in Table VII, which shows the 
gas production in each hour of the fermentation. With the 
wholemeal the maximum gas production, both without 
and with whey, occurred in the sixth hour, after which a 
sharp drop occurred. The dried whey did not affect gas 
production in the sixth hour, but diminished it during the 
first four hours ; the caramelized whey diminished gas pro¬ 
duction throughout up to seven hours. 


TABLE VII. —Effect of Whey on Gas Production (60 Grms. 
Flour, 1*6 per cent. ; Yeast, 1’6 per cent. ; Salt, at 80°F.). 



Flour 

Whey 

flour 

Cara¬ 

melized 

whey 

flour 

Meal 

Whey 

meal 

Cara- 

hxelized 

whey 

meal 

Time in 

Ccs. gas 

Ccs. gas 

Ccs. gas 

Ccs. gas 

Ccs. gas 

Ccs. gas 

hours 

per hr. 

per hr. 

per hr. 

per hr. 

per hr. 

per nr. 

1 

13 

10 

17 ! 

13 

17 

12 

2 

62 

48 

, 44 

76 

63 

68 

3 

76 

67 

52 

80 

82 

76 

4 

92 

72 

67 

120 

94 

86 

6 

90 

83 

74 

128 

122 

116 

6 

95 

100 

83 

137 

140 

121 

7 

87 

100 

92 

87 

93 

86 

8 

71 

76 

. 61 

48 

67 

60 

Total gas 






1,088 

in 24 hours 

1,036 

860 

780 

1,060 

1,112 


2m 

















522 JDbixd Whkt in Mnj.nro and Baxino. [8^., 

. With the flour, maximum gas production occurred 
during the fourth, fifth and sixth hours, after which there 
was a sli^t fall; the addition of whey decreased gas 
piDduction at first but increased it slightly during the sixth 
and seventh hours. Caramelized whey reduced gas production 
throughout, except during the seventh hour when the effect 
was inappreciable. One curious feature was that both whey 
and caramelized whey produced a large decrease in total 
gas production during 24 hours with flour; no similar effect 
was observed with the wholemeal. 

Many baking tests have also been carried out with 
admixtures of 6, 10 and 16 per cent, dried whey with various 
wholemeals. In all oases, the whey made the doughs sticky, 
but no ill-effect on stability was observed. With all meals, 
the added whey made a distinct improvement in colour, 
texture and flavour of the loaves. * 

If the powdered whey is heated for one hour at 120° C. 
(=248°!'.) the sugar is partly caramelized and the colour 
becomes bright brown. Some moisture is lost and the product 
becomes quite hard and can be easily ground into a fine 
powder. This caramelized whey can also be used for bread¬ 
making, but the yellowish-brown, almost ginger colour, of the 
resulting loaf is probably too pronounced to meet with 
popular favour. In any case no advantage results from such 
caramelization that would offset the extra cost of production 
involved. With brown bread the case is probably different; 
the rich brown colour resulting from the use of caramelized 
whey might prove attractive to lovers of wholemeal bread. 

Caramelized whey can be easily ground to pass through a 
No. 10 or 11 flour silk. Ordinary dried whey can be groimd 
to an equal fineness, although somewhat less easily than the 
caramelized whey; there is, however, no real difficulty, and 
the finely powdered whey can be incorporated with the flour 
or wholemeal to produce “ whey flour ” or “ whey meal.” 
This is imdoubtedly the best method of utilizing the whey 
for bread-making purposes. It yields a uniform product which 
can be stored satisfactorily, and the resulting loaves would be 
less affected by differences of treatment as between different 
balcers, for baking instructions could be issued with the flour. 

Experiments are also being made in drying whey with 
admixtures of separated milk. The dried products of such 
mixtures are of better colour, are more friable and tiieiefore 
more easily powdered than dried 100 per cent. whey. These 
dried mixtures of whey and separated milk appear to be 
even more valuable than dried whey alone for breadmaking 
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purposes. The doughs contaiiung 10 per cent, of these 
mixtures are less sticky and therefore easier to handle. The 
loaves are closely similar in crumb to those made from flour 
without admixture. Crumb colour is very little affected and 
the crust is generally of richer colour and somewhat biscuit¬ 
like. The flavour (taste) is not unlike that of milk bread, 
being much less pronounced than that of loaves made from 
flour plus dried 100 per cent. whey. Loaves made with dried 
whey or dried whey-separated-milk mixtures are undoubtedly 
more nutritious than ordinary loaves, while, judging from 
some 100 or more reports received, they appear to be more 
palatable than much modem bread. 

Many hundreds of baking tests have been carried out in the 
bakery of the Research Association of British Flour Millers on 
flours and wholemeals mixed with 5 to 15 per cent, of the 
dried whey obtained by the Deco process, and many tests have 
also been carried out in the making of small goods such as 
rolls, scones and biscuits. This work has been strictly collabo¬ 
rative work, carried out in close conjunction with Captain 
Golding, who has kindly supplied the writer with the necessary 
samples of dried whey. It is an attempt to utilize in one 
industry—^flour milling and baking—^a material which, in a 
very literal sense, is a troublesome waste product of another 
industry—dairying. The result of this work has been to show 
quite definitely that dried whey should be a very valuable 
material to the miller and baker if it can be produced 
sufficiently cheaply. There ought to be no difficulty in the use 
of whey in small goods ; similar material—dried skim milk— 
is widely used in the American baking industry, and the 
baking industry of this country consumes considerable 
quantities of dried separated milk which is imported from 
New Zealand and elsewhere. Such material is purchased at 
prices that work out at 6d. or 8d. per lb. There should be 
little difficulty in making dried whey or dried whey-separated- 
milk mixtures by the Deco process at a cost that would 
enable the product to be put upon the market at a price 
materially below that of the imported article. This should 
stimulate consumption, especially in the making of fancy 
Vienna rolls and other small goods which will probably always 
be the main outlet for this material. At the same time, 
as indicated above, a still cheaper, and perhaps cruder, form 
of dried whey should prove of no little interest and importance 
to miUers and fanners on account of its value as a feeding 
stuff for stock when mixed with millers^ offals. 


2m2 
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RESEARCH INTO FOOT-AND-MOUTH 
DISEASE 

P. Babxbb (Joint Secietaiy of the Foot-and-Mouth Diaeaae 
Beaearoh Committee), 

Ministry of Agriculture and Fieheriee. 

The Committee of medical and veterinaiy pathologiste 
which was appointed in 1924 to investigate foot-and-mouth 
disease has now presented a Third Progress Report* ; and it 
is, therefore, proposed to summarize the work of the Committee 
from the commencement. As most readers ate aware, foot- 
and-mouth disease is one of the most infectious diseases 
known, and is caused by an orgaooism so minute that it cannot 
be seen by the aid of the most powerful microscope, and passes 
Ihror^ filters which hold back ordinary tuusteria. For< 
these reasons it is known as an ultra-visible or filter-passing 
virus. In fa«t, the term “ virus ” is now frequently applied 
to those disease-causing organisms which possess these 
characteristics and which are assuming great economic 
importance. Influenza in man, distemper in dogs, and' 
mosaic disease in plants are other examples of virus diseases. 

Symilhnns (A the Disease. —^The clinical symptoms of 
foot-and-mouth disease, which principally affects cattle, 
sheep, goats and pigs, are a rise in the temperature of the 
animal and the appearance of vesicles or blisters on the mouth 
and feet—the latter symptom giving rise to the name of the 
disease. It has long been known that the virus is present in 
the blisters, but since it cannot be seen or isolated, its presence 
can only be detected when characteristic symptoms appear in 
infected animals. Experiments in connexion with the 
investigation of the disease consequently involve testing at 
some stage with animals which are easily infected and in 
which easily recognizable symptoms appear. Up to 1920, 
investigators had to employ farm animals for experimental 
purposes, and this made research work very difficult and 
costly, but in that year it was discovered tl^t the disease 
could be regularly induced in guinea-pigs by inoculation, and 
that typical vesicles appeared on the moutlx and feet. Since 
then big strid,es have been made in the study of the disease 
by means of these labomtory animals. 

Attempte to Eropagato the Vlros.— The first object of the 
Committee i& 1924 was to verify the results obtained by 

* Published bjr H.M. Stetioneiy Office^ 1928. Price iESs. 
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inevioxiB workers, and, after carefully sifting the reliable from 
the unreliable observations, to lay a sound foundation on 
which farther work could be based. At the outset, much time 
was devoted to attempts to cultivate the virus outside the 
bodies of cmimeds, but the only result was to show that the 
claims of others to have accomplished this were unfounded. 
The advantage to further research, were a method discovered 
for propagating the virus in artificial media, would be consider¬ 
able and has not been lost sight of, but, recently, less time has 
been spent in attempting to do this than formerly. A few 
experiments have been made in which the conditions present 
inside the cells of the body have been imitated 6U3 closely as 
possible, but no evidence of multiplication of the virus has 
been obtained. Similar experiments abroad have been no 
more fortunate. In this line of research, the work of those 
occupied with other virus diseases is very helpful, and further 
attempts are being made to propagate the vims of foot-and- 
mouth disease in cultures of the cells of different tissues of 
susceptible animals, but as yet it is too early to indicate the 
results. 

Disappearance (A Vims in the Bodies of Living Animals.— 

It has often been suggested that cattle may carry infection 
in or around the hoof for some months after an attack of the 
disease, and may distribute it as the hoofs wear or are pared 
away, but there is no evidence that such animals are at all 
numerous. Of 63 cattle examined by Professor Waldmann in 
Germany, in 1926, no infective hoof was discovered one to two 
months after the disease, but an American Commission 
discovered in the same year one animal, out of 23 
examined, still carrying the virus 34 days after 
infection. In Germany, the carcasses of any cattle killed 
during convalescence from foot-and-mouth disease are 
regarded as free from infection and are distributed for human 
food. Experiments on the infectivity of cattle at different 
stages of the disease have recently been commenced by the 
Committee’s workers, but have not progressed very far owing 
to the Experimental Station at Pirbright having been out of 
comnussion. In the experiments on small animals, the virus 
has been but seldom recovered even from the feet and tongues 
of guinea-pigs 6 or 7 days after infection, but a few exceptions 
have been observed. It is clear that in the living animal a 
process of natural disinfection takes place, beginning imme¬ 
diately after the blisters on the feet apd tongue have reached 
ibeir tna.’giTnnni and proceeding so quickly that infective 
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material cannot uaually be found about iixe animal after 
week« Occasionally, however, this process fails to be com* 
pleted and an animal may harbour the virus for a considerably 
longer time. 

Conditinns under whidi ibe Tmm remains alive for a 
CSonsiderable Time. —( 1 ) Survival of the Virus in 
Carcasses. —^The survival of virus in the carcasses of dead 
animals has been investigated, and it has been found that 
tissues from the bodies of guinea-pigs killed when the blood 
was infective may remain infective for some time in cold 
store. In two carcasses of guinea-pigs which had not been 
bled the blood was infective after 36 days and in one of these 
the bone-marrow too was infective up to 96 days. In a carcass 
of a guinea-pig which had been bled, the bone-marrow was 
infective for at least 36 days, while skin containing blisters 
was infective after 102 days. Experiments were also under¬ 
taken to determine how long the virus may be recovered from 
the carcasses of cattle and pigs which had been slaughtered 
in the early stages of foot-and-mouth disease, dressed for 
market and either chilled or frozen, as well as in the case of 
carcasses of pigs when dry or wet salted. The virus was not 
recovered from the flesh after rigor mortis but the blood was 
infective for from 30 to 40 days and the bone-marrow up to 
76 days, whether the carcasses were frozen or merely chilled. 
After dry or wet salting, the virus was recovered from the 
bone-marrow after 42 days. It should be emphasized that 
carcasses have been shown to be potentially infective only 
when the animal was killed during the early acute stage of 
the disease, for in the living body the virus is destroyed so 
rapidly as convalescence proceeds that it usually disappears 
from the internal organs within a few days. 

( 2 ) Survival of Virus apart from the Bodies of Infected 
Animals. —low temperature and dry atmosphere are the 
most favourable conditions for the survival of the virus 
outside the living body. Light, and particularly ultra-violet 
light, tends to destroy it. When kept chemically dry, the 
virus has survived for two years in the ordinary temperature 
of the laboratory, and there is no reason to suppose that the 
limit has been reached. Under natural atmospheric conditions, 
virus has not, so far, been foimd to live longer than five months. 
The nature of the material upon which the virus is dried 
exerts a potent and as yet unexplained influence upon its 
survivah Whereas it dies rapidly upon clean glass, cotton 
wool and filter paper, it has been found to live much longer 
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Hirhen dried upon hay or bran. Some diluted vesicle fluid 
dried on bran was infective after 20 weeks, and cow hair was 
one of the materials on which it survived for a month. It 
must not be supposed that these recorded times represent 
the maximum duration of infectivity which may occur 
naturally. If many more observations had been made it is 
possible that there would have been instances of much longer 
survival. The real significance of these observations is that 
the virus of foot-and-mouth disease may persist in nature 
upon inanimate objects much longer than has hitherto been 
thought possible, and that the materials on which it survives 
longest happen to be those which may actually be concerned 
in the spread of the disease. The virus of foot-and-mouth 
disease is not necessarily rapidly destroyed by the putrefac¬ 
tion of the material in which it is suspended, for material 
containing virus has been allowed to putrefy and the virus 
was still infective after three weeks. 

All these experimental observations on the survival of the 
virus inside and outside the animal body help to explain the 
several ways in which infection may lie dormant for months 
and then give rise to further outbreaks of disease. The 
persistence of the virus in carcasses, or in dried discharges 
upon fodder, hair, etc., appears to be of greater significance 
than its carriage in the bodies of recovered animals. 

Disinfection of BSaterial contaminated by the Virus of 
Foot*-and-Mouih Disease. —The best methods of disinfecting 
materials and premises contaminated by the virus of foot- 
and-mouth disease have been studied in considerable detail, 
on account of their practical importance. Hitherto, disinfec¬ 
tants commonly employed to destroy bacteria had been used, 
but it was not known whether they were equally effective 
against the virus of foot-and-mouth disease. To ascertain this, 
the^ minimum concentrations in which various chemical 
substances would destroy the virus in a reasonable time have 
been determined. Many different concentrations of each 
substance had to be tried, and the only way to determine 
whether disinfection had been achieved was by inoculating 
guinea-pigs and noting whether or not infection occurred. 

Experiments were first made with the virus as it occurs in 
diluted fluid from foot-and-mouth disease blisters, i.s., accom¬ 
panied by a minimum amount of organic matter, but as a 
disinfectant is generally required to act in the presence of 
dirt and other organic material, a second series of determina- 
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tioDB had to be made under conditions resembling as nmly as 
possible tiiose likely to be encountered in practice. A good 
deed of valuable information has been obtained, but the 
observations are too technical to discuss here in detail. Suffice 
it to say that the effectiveness and utility of a disinfectant can 
only be determined by taking into consideration the conditions 
under which it is to be used. For example, a solution of formalin 
will disinfect both contaminated hay and hides. In the first 
case it does not harm the feeding value of the hay, but in the 
second case it damages the hides and, consequently, other means 
must be found for disinfecting hides. The cost of an effective 
disinfectant must also be borne in mind, otherwise, in the case 
of material of little value, disinfection may jnove more costly 
than destruction. 

Where feasible, the simplest means of disinfeoting materials 
contaminated by foot-and-mouth disease virus is heat, for the 
viixis is rapidly destroyed by water at 60° C., a temperature 
which is a little hotter than ^ hand can bear without pain. 

Types of l^mg. —^Two French investigators (ValMe and 
Carr6) discovered that there were two ty}>es of foot-andr 
mouth disease, and that animals recently recovered from one 
type could still be infected with the other. The symptoms of 
both types of the disease are identical. Vall^ called these 
types “ A ” and “ 0 ” (A and O being the initial letters of 
the localities where they occurred). With one exception all the 
types of virus of those examined responsible for outbreaks in 
this country have proved to be identical with Valine’s type 
“ O.” The -single exception has been identified with Valine’s 
type “ A.” A further complication has now arisen through 
the discovery by two German workers (Waldmann and 
Trautwein) that there are three distinct t 3 q>es of virus. This 
discovery has now been confirmed by the workers of the 
Committee. The existence of more than one type of foot- 
and-mouth disease virus complicates preventive measures, since 
a- Vaccine prepared for one type would be ineffective against 
either of the others. It would also be necessary first of all to 
ascertain which type was responsible for a particular outbreak 
if prevmtive measures were to have a reasonable chance of 
succeeding. So far, no simple and speedy method of determin¬ 
ing tha type of virus in farm animals has been discovered. 

BipMounllp on ^ SuiOBptibility of Atiimais not 
SllMWffiblO to tibe iXMBie.---^ it has been ioipossibte. to 
discover the origin of infection in many outbreaks of foot- 




1928.] Foot-anp-Mouth ]>isbase Ebsbabch. 529 


aad-mouth disease, the Committee decided to examine the 
possibility of some animal other than farm stock harbouring and 
spreading the disease. Numerous experiments have been 
carried out Buth tame and wild rats, rabbits, dogs, cats, 
pigeons and birds of various species, but all these animals, 
except rabbits, have been found to possess natural resistance 
to foot-and-mouth disease, and, even when they could be 
infected by inoculation, the disease did not spread by natural 
means. The experiments lend no support to the view that these 
animals play any part in spreading the disease. There was, 
however, a possibility that the virus had to adapt itself to 
rodents before it could produce a natural spread of the disease 
in those animals, and that such adaptation might be only slowly 
or occasionally acquired. Experiments were, therefore, made in 
which the virus was passed successively through a number 
of rats and of rabbits, but no evidence of increasing virulence 
was obtained. On the contrary, the virus passed through white 
rats eventually died out. No evidence was obtained that the 
disease became more infectious, and wild rabbits infected with 
virus which had been propagated in tame rabbits for some time 
did not infect their companions although kept in close contact 
with them. 

Immunity* —(a) In Farm Animals ,—good deal of attention 
has been devoted to this question. It is now known that farm 
animals which have had an attack of foot-and-mouth disease 
are resistant to inoculations of the same type of virus for from 
six months to one year. The observations of previous workers 
indicating that immunity was short-lived can now be explained 
by the recent discovery that there are at least three types of 
foot-and-mouth disease which, although clinically indistinguish¬ 
able, do not protect against one another. The discovery of 
the fundamental difference between a recovered animal and 
one that has not suffered from the disease would be of great 
scientific importance, for if the factors responsible for the 
immunity of the recovered animal were understood and could 
be imitated, a valuable method for controlling the spread of 
foot-and-mouth disease would be ensured. Owing to our 
geographical position, slaughtering and compensation are 
imdoubtedly the most effective and economical means of dealing 
with isolated outbreaks at present, but should the disease get 
out of control this procedure would be impracticable. In such 
a case some less drastic, if less efficient, method would have to 
be adopted.. For this and other reasons the nature of acquired 
immunity to foot-and-mouth disease and how best to produce it, 
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liave been, and are still being, investigated by the Committee’s 
mothers. 

Hoee means of inducing immunity in farm animals have 
hitherto been used abroad. The first aims at producing a mild 
attack of the disease by inoculation uith a strain of living vims 
of Icn^ virulence. This procedure is hardly to be recommended 
even in a country where the disease is endemic, as the severity 
of the attack following inoculation is not sufficiently under 
control. The second method, which is extensively used on the 
Continent, is to inject a considerable quantity of blood serum 
taken from a convalescent animal or from an animal which has 
been made specially immune by artificial means. As long as 
sufficient of this borrowed serum circulates, the animal resists 
infection. The protection lasts horn 10 to 14 days only, but 
is a safeguard against the risk of infection during transport, and 
visits to markets and shows, and can also be used for the 
temporary immunization of cattle in an area adjoining an out¬ 
break. The third method is a combination of the two preceding 
ones. Doses of serum and living virus are injected almost 
simultaneously, the aim being to produce an infection which, 
owing to the presence of the serum, shall be so rapidly 
suppressed that the disturbance to health is slight, but, never¬ 
theless, sufficient to arouse a reaction adequate to protect the 
animal from attack when exposed to natural infection. The 
relative doses of serum and virus must be skilfully adjusted, 
but as individual animals differ in their susceptibility to the 
virus, it is difficult to prevent the occurrence of severe illness 
in a number of oases. This method is now applied in Germany 
to animals which have been in contact with diseased ones, and 
as it entails an extension of the number of infective animals, 
it is customary to protect temporarily those in the surrounding 
neighbourhood by the second method, i,e., by an injection of 
immune serum. 

All these methods have their drawbacks. The ideal method 
would be one that would give a lasting immunity without an 
actual attack of the disease and the consequent danger of the 
spread of infection. This has been attained in the case of small¬ 
pox, rabies and anthrax by inoculation with the corresponding 
microbe in an attenuated or weakened state, and for enteric 
fever by employing a killed culture of the typhoid bacillus. 
The Committee’s workers have so far sought in vain to produce 
an attmiuated virus of foot-and-mouth disease, and, until 1926, 
all attempts to Obtain protection by inoculating wiiii Ihe ^lled 
virus had failed. Since then, it has been established that a 
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useful method of protection against rabies and canine distemper 
can be produced by injections of the killed viruses of these 
diseases, and, in 1926, a French scientist (Vallte) showed that 
animals could be immunized in a similar way against foot- 
and-mouth disease. He inoculated cattle with virus which had 
been treated with formalin and found that they resisted an 
inoculation of infective blood, and, further, that when these 
animals were placed in contact with others suffering from the 
disease they did not contract it. In the same year two of the 
Committee’s workers (Drs. Bedson and Maitland) independently 
discovered that guinea-pigs could be protected by the injection 
of virus which had been rendered inactive by formalin. By 
this means these animals could be immunized to the extent that 
when inoculated with massive doses of virus the disease did 
not spread throughout the body. 

Various methods of killing the virus have been tried, but for 
the manufacture of a vaccine ” a bettor method than treat¬ 
ment with dilute formalin has not yet been discovered. By 
this method of preparation, the amount of killed virus required 
to obtain the best results is approximately equivalent to one 
million times the minimum quantity of virus that would infect 
an animal by intradermal inoculation supposing the virus had 
not been treated with formalin. 

(6) In Ouinea-pigs ,—^The onset of immunity in guinea-pigs, 
after a single injection of formalized vaccine, is so rapid that it 
can be recognized in 48 hours. It is fully established in four 
days, and is effective for two months. “ Complete ” immunity 
is not, however, obtained by vaccination, as subsequent 
inoculation on the soles of the feet is followed by the develop¬ 
ment of blisters at the site of inoculation. These, however, soon 
heal, and the spread of the disease throughout the body and 
the development of secondary blisters on the tongue and feet 
do not occur. On the other hand, however, a guinea-pig 
which has recently recovered from an inoculation of the living 
virus exhibits complete immunity. Its blood contains some 
property which prevents both local and general symptoms 
occurring after a second inoculation on the feet. The difference 
between a recovered and a vaccinated animal is of considerable 
scientific interest and may be due to a number of causes, but the 
subject is too technical to discuss here. It is, however, still 
under investigation. 

The results obtained on the immunization of guinea-pigs 
have not been further tested on cattle, partly because the 
Experimental Sta,tion at Pirbright has been out of com- 
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missioii and partiy because it seemed desiraUe to inTCst^te 
the matter farther upon laboratory animals. Thm appears to 
be little doubts however, that cattle too can be protected agaixist 
inoculation by foot-and-mouth disease by a sufiScient dose of 
virus killed by formalin. An immunity which will midure is 
not, however, to be expected, for, even after an inoculation with 
the living vims, some animals have been re-infected within 
cu months by the same type of virus. In this respect foot-and- 
mouth disease resembles influenza in man. 

Ikeatment Foot-ond-Honih Disease.— A number of 
remedies for foot-and-mouth disease have been advocated from 
time to time, but the evidence on their behalf has not been 
convincing. Recent experiments on calves in India appeared 
to be more hopeful. Animals were inoculated with the virus of 
foot-and-mouth disease, and immediately a rise of temperatme 
was detected a lai^ dose of a solution of iodine was given 
intravenously. It was found that this treatment prevented the 
occurrence of secondary blisters on the tongue and feet and 
that the animals speeiUy recovered. It was hoped that this 
treatment might not only be a means of shortening the illness 
in the case of natural outbreaks of foot-and-mouth disease, but. 
also that herds could be protected against the disease by. 
infecting and immediately thereafter curing the animals. . 1^0 
Committee was unable to repeat these observations at once 
upon English cattle, but in the meantime undertook experi¬ 
ments on guinea-pigs. In this case, however, the subsequent 
development of the disease was not influenced by injecting 
a solution of iodine. Recently, it was possible to try the effect of 
iodine upon calves, but the results were not the same as those 
obtained with Indian cattle. 

The injection of immune serum into farm animals has 
proved useful abroad in controlling the spread of foot-smd- 
mouth disease where slaughter is impracticable, and the 
methods of the preparation and standardization of such serum, 
as well as the results of its administration, have been the subject 
of researches by the Committee. The work done on these lines 
has afforded experience which will be of great value should the 
use. of a protective serum for cattle become desirable at any 
timq in this country. 

G6ll8nd.—A great deal of investigational work has been 
carried out from time to time which is highly important 
scientifically, but rather too technical for discussion here. For 
instance, an exhaustive histological study of the origin and 
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development of the secondary vesiolesin guinea-pigs and rabbits 
bas been made, and a niunber of miorophotographs taken which 
show the lesions throughout the various stages of their develop¬ 
ment and healing. A technique has also been worked out in 
guinea-pigs, though not yet in cattle, for determining the type 
of foot-and-mouth disease virus in the laboratory without the 
direct aid of animals, while the multiplication and distribution 
of the virus in the bodies of laboratory animals has also been 
studied. For further and more detailed information regarding 
these and other investigations of the Committee the reader 
should consult the three Progress Reports which have been 
issued by the Committee and published by H.M. Stationery 
Office. 

In conclusion, the following passage from the Third Progress 
Report may be quoted :— 

“ The Committee realizes full well that the progress of dis¬ 
covery must inevitably be slow in a ‘ frontal attack ’ upon a 
disease, the causal agent of which cannot be seen, caimot be 
propagated in artificial media, and can be recognized only by 
its effects upon susceptible animals, and that the making of 
experiments, which shall be even roughly quantitive is, in these 
circumstances, so difficult and tedious as to dismay all but those 
possessed of a stout heart and much patience. Notwithstanding 
these difficulties, the work undertaken on its behalf has 
resulted in the acquisition of vfduable knowledge concerning 
the pathology, epizootiology and immunology of foot-and- 
mouth disease. Some of this knowledge is susceptible of 
immediate useful application, and all of it is a soimd con¬ 
tribution towards the complete understanding and ultimate 
control of the disease.” 
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DEVELOPMENT OF AGRICULTURAL 
EDUCATION IN NORWAY 

John Sbbblien, 

Professor of Chemistry at ihe Boyd Agriculturd 
University of Norway. 

Tboh the oldest times, Norway has been a prominent 
farming country, although more than 71 per cent, of the 
324,000 sq. kilometres which comprise the total area of the 
country are quite unproductive. Only 11,000 sq. kilometres, 
i.e., about 3*7 per cent, of the area, are suitable for agriculture, 
pasture and horticulture; distant field pastures comprise 
about the same, or 3‘9 per cent. (12,500 sq. kilometres), and 
woods cover more than 21 per cent. (70,000 sq. kilometres). 

We see from the table, given below, that, at the.com¬ 
mencement of the nineteenth century, four-fifths of the 
population of Norway were living on the products of the 
soil; and that, towa^ the close of the nineteenth century, 
the majority were still living on farming and woodcraft. 
At the lieginning of the twentieth century, however, there 
had been a considerable change in favour of industry and 
mining. Even so, agriculture and woodcraft still play a large 
part in the country’s activities. 


Livelihood of the Population 



1801 

1878 

1891 

J916 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Farming and woodcraft . 

. 80-0 

580 

49-0 

420 

Industry and mining 

. 60 

190 

230 

470 

Commerce and land-trailic 

2*0 

70 

90 

140 

Navigation .. 

■ jllo 

6*6 

5*9 

lllO 

Fishmg 

4-6 

8-6 

Immaterial trade .. 

10 

40 

4.4 

60 


The average European population is about 38 inhabitants 
per sq. kilometre, but, of the two and a half million in¬ 
habitants of Norway, there are only eight on an average per 
sq. kilometre, which is less than any other country in Europe. 
If we take the cultivated country only, the density of the 
population is 227 per sq. kilometre, which is about the same 
as in Belgium. 

The Norwegian farms are small and, from the European 
point of view, can hardly be considered as farms. Out of the 
250,000 registered properties, more than 33,000 are without 
any cultivated land, consisting of pasturage and woodland 
only. About 100,000 properties have from 5 to 10 dekar of 
cultivated soil, 120,000 have from 10 to 200 dekar, while 
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only 35 Norwegian properties can be called small estates 
having more than 1,000 dekar of cultivated land. The in¬ 
creasing parcelling out of the properties has made Norway 
the most pronounced small farming country in the world. 

In the past, the Norwegian population was practically 
self-supporting as regards bread-corn. This was chiefly 
barley and oats, and these still form 90 per cent, of the grain 
cut in Norway; after these come rye, 6 per cent.; wheat, 
2 per cent.; and peas, 2 per cent. 

The cultivation of potatoes and root-crops, also, has grown 
considerably during the last century, in addition to the corn- 
crops mentioned above. 

The area tmder the plough in Norway which is covered with 
grain and peas is 186,400 dekar, with potatoes 460,000 dekar, 
and with turnips and other root-crops 76,000 dekar. 

Although the growth of both grain and potatoes has 
increased, the country is far less self-supporting as regards 
bread-corn than in the past, and imports of grain have grown 
from 2,600 tons in 1876 to 6,600 tons in 1900, while during 
the war the want of grain was very considerable. 

In spite of the rather primitive implements, especially in 
the past, the output of the small but intensively manured 
plots has always been fairly large; and Norway still grows 
more grain for the same area than most of the better situated 
coxmtries of Europe, the average output being, for barley 
10 times, for oats 9 times, for wheat 8i times, and for rye 
11^ times the seed. 

The necessity of agricultural instruction and education 
was met in our country about 100 years ago, when, in 1825, 
the first agricultural school was founded by Jacob Sverdrup 
in southern Norway, in the county of Jarlsberg. The school 
coiuse was for two years, but the school itself only existed 
for 12 years, during which time it had a subsidy from 
the State of 600 species (i.e., about £130 per annum). In 
1836, the subsidy was withdrawn and the school abolished. 
It was carried on at a neighbouring farm, at the personal 
cost of Sverdrup’s son, for another 12 years, after which 
it was taken over by the county. 

In 1842, the Storthing again gave subsidies to agricultmal 
schools, which were now established in most of the counties 
of the kingdom. They were managed partly as government 
and partly as county schools. They were essentially practical 
schools, which gave the pupils sound tuition in all sorts of 
work occurring on a well-managed farm. The theoretical 
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education was mostly limited to a slight knowledge of agfi* 
oultnie and even less of domestic animals, and, oooauonally, 
a Teiy superficial acquaintance with agricultural chemistry, 
besides exercises in reading, writing and counting. These 
schools were, without doubt, looked upon with (Sympathy 
and interest by the more prominent fanners in the various 
districts, who sent their sons there, but their i];ifluenoe was 
too small to lead to any real progress in the average fanning 
of the country. The number of pupils (8-10 or 14 from each 
two-year course) was small and could produce very, little 
increase in the want of the general farmer for more knowledge. 

In the year 1860 the public subsidy was again withdrawn 
from a large number of the agricultural schools in several 
coimties. Nevertheless, the-seed sown by the schools had 
grown strongly, and in the ’eighties there, came a flourishing 
interest in agricultural education. Soon there was a’school 
in every county, and in 1893 the State resolved to pay three- 
fourths of the amount necessary for instruction while the 
county provided the other one-fourth together with a farm 
with buildings convenient for the purpose. 

The R(^ Agricnltinal University of Norway.-^The earlier 
schools had suffered from the lack of properly educated 
teachers, but this was altered later by the establishmmit of 
the “ Higher Agricultural College ” in 1869 at Aas, 33 km. 
south of Christiania. Working on a somewhat varying plan, 
this institution has been the centre for agricultural science 
and study in Norway. In 1897 it was thoroughly reorganized 
as The Boyal AgricvUwr<d University of Norway. There are 
five departments in the college, viz .:— 

(1) Agriculture. 

(2) Forestry. 

(3) Horticulture. 

(4) Dairy farming. 

, (6) Surveying. 

The course is for 2| years, and is arranged partly for 
private persons desiring practice and partly for the educaticn 
of public functionaries. During the first year, studies are 
mostly common for all departments and are chiefly to- do 
with the natiural sciences, viz. -, physics, chemist^, botany, 
geology, zoology with anatomy (for agricultural students), 
besides mathematics and national economy.. Having under¬ 
gone a test in th^ subjects, the students, during the next 
14 years, devote then^selves to the applied sciences concerning 
their own special departments. . - ^ 
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The teaching staff of the college consists of 32 professors 
with 16 assistants and several extra lecturers and other 
functionaries. The number of students has varied somewhat 
during the life of the college. For the first 25 years the request 
for admittance was great, as many as 70 to 80 students a year 
being entered, but during later years bad times have made 
themselves felt by the decreasing number of students, and 
the admittance is now only about 25 to 30 to all groups. 

For scientific instruction the college has a series of well 
equipped laboratories and museums. The college is connected 
to a farm which is managed for the State, and it is used for 
demonstration and experimental purposes. The live stock 
comprises 140 milking cows and 30 horses, while the farm 
consists of 136 ha. of cultivated land and 111 ha. of woodland. 

The students have no part in the manual labour of the 
farm, but, before they can gain admission to the college, 
they must have worked at least two years as practical agri¬ 
culturists, foresters, gardeners or dairy farmers, so that they 
may be already fully acquainted with the manual side of 
their profession. After this practical side of their training, 
they are expected to take a theoretical course in any of the 
local schools which deal with their main subjects. 

In addition to the above, there is a supplementary course 
for the written treatment of the Norwegian language, mathe¬ 
matics and one or two foreign languages, the standard being 
somewhat similar to that demanded from the students at 
the University of Oslo. 

Since its foundation in 1859, the college has not only been 
the central institution in the country for higher education in 
agriculture, but also a centre for scientific research and 
experiment. Although this was only on a small scale at first, 
yet, at the same time, Anton Rosing, the first teacher of 
agricultural chemistry, laid the foundation of this subject 
in Norway, in spite of the fact that on his return from England, 
after travelling in that country, Denmark, Germany and 
France, he lay on a sick-bed for seven years until he died 
in 1867, Considering the period in which he lived, he received 
a very fine education indeed and one that was far ahead of 
his time. 

When the institution was reorganized in 1897, it was 
established by law of the Storthing that the purpose of the 
Agricultural College at Aaa was:— 

That in addition to giving instruction on a scientific basis in 
agriculture, forestry, hortioidture, dairy farming and surveying, 

2n 
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the college wes also to advance soientifio researoh in all directions 

covmed % the course of training carried cm at the college. 

Daring the 30 years since this law was passed, S(mixtifio 
research and experimental activity have flonrished greatly 
considering tiie means of the country. The yearly grants 
given to tire college by the State have risen from about 
150,000 kroner (£8,000) to 1,400,000 kroner (£77,800). During 
the last few years, the Government has had to out down tire 
grants to some extent owing to the financial situation, but 
this loss has been partly compensated for by the private and 
public funds for the advancement of soientifio researoh in the 
different trades of the country. 

Bqierimental Stationg.—^Besides the experimental activity 
displayed by the college at Aas, there have grown up in 
Norway a large number of experimental stations .specializing 
in plant culture as affected by the varied natural circum¬ 
stances of our widely extended country. In the three largest 
towns of the country, Oslo, Trondhjem and Bergen, the 
State has established chemical stations for the analytical 
control of commercial fertilizers and feeding stuffs, and these 
institutions have occasionally done experimental work of 
great interest. A few subjects of investigation among many 
may be mentioned here. 

Of the different experimental departments, which, to a 
large degree, aim at solving agricultural problems in Norway, 
the plant-culture and plant-breeding experiments are the 
oldest. These experimental stations were founded in 1889 
by the Royal Society for the Welfare of Norway undmr the 
late Professor Bastian Larsen (died, 1919). Later, in 1898, 
the direction for these experiments was transferred to the 
college at Aas, with local stations all over Norway. 

In the Journal of AgricvlUiral Research of 1920, 1 had the 
pleasure of giving a short report on the method invented by my 
late friend, Bastian Larsen, for making field experiments 
by plots and getting comparable results from the different 
plots in spite of the lack of comparability and homogeneity 
that always exists between field plots in the natural state. 
This method should alwa}^ be used in field experiments, 
not only for comparing different sorts of plants but also for 
experiments with different fertilizers. Comparing clover of 
Norwegian and foreign kinds, Ltusen got results of which the 
value to his country was counted in millions of kroner. His 
successors, Prcffessor W. Christie (died 1927) and Professor 
K. Vik continued the work of breeding new sorts grMses, 
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fodder, plants, potatoes and grain plants; and, no doubt, 
this part of the Norwegian agricultural experiments will 
ultimately furnish the different parts of Norway with strains 
of greater economical value than those of former days. 
Through systematic improvement of old Norwegian wheat, 
Mr. Vik has recently succeeded in getting a wheat capable of 
increasing the output in Norway by 17 to 20 kg. per 10 ars. 

With special interest in vegetables and horticulture, 
Professor 0. Moen has bred a variety of cabbage of greater 
resistance, greater output and shorter growing time than the 
former sorts grown in Norway. The Moen Cabbage is now 
cultivated in all the northern counties. 

Some years ago, a number of experiments in different parts 
of Norway for comparing the different methods for utilizing 
the forest, especially with regard to the method of selection 
by cutting the trees singly, mostly of the same dimensions, 
or by cutting down a definite area with trees of about the 
same age. The quantitative output of timber won by the two 
systems of cutting, as well as the quality, is compared. These 
experiipents will continue for a long period, as also will the 
experiments of Professor A. Barth with regard to the quality 
of seeds and the energy of growth of seeds from different 
sorts of white firs, the infiuence of the age of the mother-tree 
(of white fir) on the quality of seed and offspring, the infiuence 
of the time of collection of seeds on the said results, hereditary 
researches with different sorts of white firs, experiments with 
culture of foreign trees in Norway, and experiments for 
bringing up the old forests of oak in the southern parts of 
Norway. Quite independent of the college of Aas, but 
situated at the same place, a special Experiment Station for 
Forestry Researches is working with different questions of 
interest. 

In the department for treating domestic animals there has 
been a rather intensive development of scientific research 
since the early years of this century. In the ^nineties, I had 
the pleasure of trying the effect of the feeding of milk cows 
vfith whale meal and herring meal, without finding any effect 
on ^e percentage of fat or the quality of the produced milk 
qr the butter, if the said animal feeding stuffs were not used 
.in greater qpantities tjban 1*6 kg. per animal daily in a 
nQued ration.. 

, Sii^ about. .1902-03, the feeding experiments of the 
agricultmal coltege at Aas have become a regular feature 
the of l^ofessor H. Isaachsen. 
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Hie laws of heredity are also studied in Norway by Mr. 
Wriedt and Professor Lous Mohr at Oslo. These research 
workers are collaborating with Professor Crew at Edinburgh 
on the heredity of the lethal (whmdroplasia met with in the 
British Dexter cattle, which has been observed also in some 
cattle in Telemark in Norway. 

Pot experiments, as well as fertilizer experiments on field 
plots, were commenced by Mr. J. Lende-Njaa, who, however, 
died in October last year. He had begun an extensive work 
on the effect of liming and the want of lime in different soils 
of Norway, and believed that, with the right degree of lime 
in the soil, it would be possible to increase the crops of the 
arable soil in Norway by a value approximating thirty 
millions of kroner. 

Mr. R. Mork, lecturer on dairy economy, has for some 
years been studying systematically the importance of the 
daily technical control of production and the different methods 
which may be employed for the purpose. Through this 
control, in a number of practical dairies, he has been able to 
show that a change of management would give not only an 
increase in the output, but even an improvement of the 
products. 

For several years a lot of questions of great interest to 
dairying have been the object of investigation independently 
of the Agricultural College through special State experiments 
under the leadership of Mr. L. Funder. 

Although not coming into the category of experimental 
work, mention should be made of the very interesting in¬ 
vestigations of Professor S. Hasund concerning the history of 
the older agriculture of Norway, also of the studies of 
Norwegian agricultural laws by Dr. Kristian Ostberg, and 
of those on Rural Economy by Dr. Borgedal. 

Finally, I should like to mention that, since 1909, a special 
institute for trying all kinds of machinery for agricultural 
purposes has been connected with the college at Aas under 
Professor M. Langballe. 

As the results of scientific agricultural work and of 
education in agriculture can only be regarded as effective in 
so far as they are able to raise the economic prosperity of 
the people, we are glad to be able to state that agriculturists 
and foresters in Norway have, on the whole, utilized the 
instruction and scientific results within their reach, so that 
Norwegian farming and woodcraft are, generally speaking, 
on a level with those of the most progressive nations of Europe. 
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CHOICE OF SEED CORN 

WITH PARTICULAR REFERENCE TO OATS IN 
HILLY DISTRICTS 

Martin G. Jones, M.So., 

Welsh Plant Breeding Station, Aberystwyth. 

Changed Conditions. —^To the farmer of the present day, 
one of the chief points to merit attention is the choice of 
seed com. Up to about 30 years ago, the number of varieties 
of wheat, barley and oats alike were so few, and the organiza- 
tion of distribution so limited, that the farmer had small 
scope for selection. Each occupier tried to save his own 
seed from year to year, even for several generations. 
Occasionally, however, he was forced to procure new seed 
owing to his own crop being heated in the stack or partially 
ruined as the result of adverse harvesting weather. The 
so-called new seed,” nevertheless, would usually be obtained 
from his more fortunate neighbour and would represent the 
same strain as his own, the common practice being to exchange 
“ feed corn ” for “ seed com.” 

With better transport facilities and the advent of more 
up-to-date machinery for thrashing and winnowing, farmers 
began to go further afield for their new seed. The result was 
that, particularly in the case of those farming in late dis¬ 
tricts and on poor hill holdings, better crops were obtained 
from new seed ” from another district than from home¬ 
grown seed. These better crops stimulated an interest in 
seed production and, eventually, in the breeding and selecting 
of new and improved varieties suitable for particular con¬ 
ditions ; consequently, during recent years there has been a 
vast increase in the number of varieties from which the 
farmer can choose. Indeed, so thorough have some seed 
firms been in the marketing of new varieties, that they have 
but added to the difliculties of selection, as many of the newer 
sorts are not necessarily an improvement on the older ones 
for all conditions. 

Choice of Variety. —^Maximum crop production is not to be 
achieved simply by a system of good husbandry tending to 
enhance soil fertility, but varieties must be selected which 
suit the conditions, since the farmer can no more alter the 
aspect, elevation or exposure of his fields than he can regulate 
the weather conditions to which his crops will be subjected. 

On fertile soils at the lower elevations, varieties of the 
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“ heavy gramed ” type, whioh are intexmediate in regard to 
the time of ripening, are the most pn^table. Examples of 
this ^^pe are Record, Cro^, Victory, Abundance mid 
Yielder. On more exposed ground, provided soil fertility is 
maintained at a high level, varieties with a somewhat slender 
grain, such as Radnorshire Sprig, Black Bell m and Black 
Tartarian, give the best 3 neld 8 . In the case of fields poor in 
condition and subjected to considerable exposure, oats repre¬ 
sentative of the late ripening group with a hig^ tillering 
capacity, such as the Welsh Sprig or Oomish Black, are 
usually the most suitable. 

On the highest and most exposed situations, the only oats 
that are sufficiently hardy to withstand the adverse weather 
conditions, and to thrive on the very scant food supply, are 
those belonging to the sbrigoaa group. 

On fields which are fairly sheltered and dry, winter oats 
do well. The chief limiting factors, reacting against their 
more extended use, are the fear of very hard winters and 
their tendency to lodge in wet seasons. A strong point in 
their favour is that a drought during the spring or summer 
affects them very much less than a spring-sown crop. 

In selecting a variety for a particular field, it is very 
important not to over-estimate the cropping capacity of the 
field, having regard to all the conditions. A variety must be 
chosen which will be sufficiently hardy to produce a reasonable 
thickness of stand, this being one of the chief factors con¬ 
tributing to final yield. Should the season be worse than 
usual, a type which is too delicate may perhaps fail to produce 
more than half a crop; whilst a type suitable for poorer 
conditions will be certain to produce a full crop. It must 
always be remembered that a full crop of a second-grade 
variety is likely to be more valuable than a 76 per cent, crop 
of a first-grade variety. 

Hie Quality Seed. —^Plants, like animals, are greatly 

infiuenced in their later stages of growth by their progress 
during the initial stag^, so that those which are stunted in 
their early growth do not thrive so well afterwards even if 
conditions subsequently become entirely favourable. As the 
young seedling depends primarily for the first two or three 
we^ on the food supply stored up in the endosperm of the 
seed, it is very important that the grain should be as plump 
as possible. Phimp seed not only gives more nourishment to 
the seedling during the first few days than does poor seed, 
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but also oontinues to supply a certain amount of food for a 
longer period, and this assistance to the seedling counts for 
very much if the weather turns unfavourable. 

Moreover, when a poorly dressed sample of grain is sown, 
containing both large seed and small seed, the rate of growth 
of the seedlings varies. Consequently, when competition for 
light and plant food sets in, the smaller seedlings are 
hampered still further so that they will, ultimately, die off, 
leaving a thin stand—^likely to give rise to a poor crop which 
will ripen unevenly. Not only does the amount of food stored 
up in the seed ir^uence the young seedling, but the quality 
of this food is of equal importance. During the ripening of 
the grain in the standing crop, and afterwards during the 
maturing of the grain, whilst still on the straw in the stack, 
certain changes take place in the kernel, which render it 
more readily available for use by the seedling. Where this 
process is checked the “ energy of germination ” of the 
sample will be greatly impaired, so that there will be delayed 
germination after sowing. The “ low energy ” seeds may 
then rot before they germinate, or else will produce small 
seedlings, many of which will be unable to establish 
themselves. 

A crop derived from a poorly matured sample of seed, with 
its delayed germination and slow growth, is also very liable 
to suffer from the attacks of wireworms and the frit fly, as 
the seedlings remain far too long in a stage at which the pests 
can do most damage. Cases l^ve come under the writer’s 
observation in which, on fields infected by wireworms, a full 
crop resulted from well-matured seed, but only a third of a 
crop from seed not well matured, although quite plump— 
the two crops growing alongside one another. 

The result of sowing badly matured seed is often seen 
in the poor “ take ” where winter oats are thrashed from 
the stook and sown immediately. With an autumn-sown 
crop, it is essential that the seed should germinate quickly 
and the seedlings make rapid headway, so as to be well 
established before any hard frost sets in. 

A far greater lose, due to the sowing of badly-matured 
seed, occurs, however, where spring oats are grown in hUly 
districts, which, of necessity, are also late districts on account 
of the high rainfuU and the low temperature. On such farms, 
sowing has to be late, the heading stage is late, and then, 
ultimately, in the autunm, the ripening process becomes 
abnormal and incomplete, the grain (hying prematurely while 
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the straw is yet somewhat green. (This bleaching of the 
crop is accelerated very considerably daring frosty weather.) 
The seed thus produced will, eventually, be very slow in 
germinating, and will yield, also, a high proportion of weak 
seedlings, so that, in the following season, delayed germination 
and a retarded rate of initial growth will shorten still further 
the period available for active growth, thus causing a marked 
redaction in the crop. 

With winter oats, the difficulty of the grain not being 
“ germination ripe ” may be overcome by using yearling 
seed, but, in the case of late hilly districts, the easiest solution, 
is to buy fresh seed from a district more favourable to the 
ripening and maturing of the grain. In the case of pure 
strains, experiments have shown that the environment does 
not change the constitution of the strain, neither yill a 
strain deteriorate through growing in a particular district, pro¬ 
vided good well-matured seed is always available for sowing. 
With composite varieties, the constitution of the individual 
strains is still unaltered by the environment of a district, but 
the proportions of the strains in the mixture may be altered 
very considerably when grown in the same locality for pro¬ 
longed periods. This effect of the locality may alter the 
proportions of the strains for better or for worse, depending 
upon whether the selection favours the increase of the most 
or the least productive strains. 

Plump, well - matured grain can be produced most 
economically in moderately early districts with a fairly dry 
climate and fertile soil. At present, the farmers in hilly dis¬ 
tricts, and those who have to operate under poor conditions 
generally, have to decide between two evils—either to use 
good, well-matured seed of a variety for which their land is 
too poor (for the lowland farmer but seldom grows the 
varieties best suited to the needs of the upland farmer) or else 
to sow a poor, ill-matured sample of a suitable variety, which 
will, of necessity, have been home-grown or procured from a 
farm subject to very similar conditions to his own. Much 
could be done to help the hill farmer by the formation of 
seed-growing societies through the medium of which the 
more favourably situated farmers of a large district or county 
would undertake to grow a supply of seed of pure strains 
of the varieties suitable for the hill farmer. 
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WINTER RATIONING OF COWS IN 
SUFFOLK 
B. A. Stbwabd, 

Secretary^ Suffolk MUk Recording Society, 

While it is quite simple, on paper, to ration cows, it is a 
vastly difiPerent matter to translate the theory of scientific 
rationing into actual practice on the farm. The adoption of a 
proper system of weighing and measuring feeding stuffs is 
entailed, and differences in the quality of home-grown foods, 
as well as the relative costs of purchased and home-produced 
foods,- have to be taken carefully into consideration. The 
keeping of accurate milk records is essential, as cows have to 
be fed according to yield, with due regard to the eccen¬ 
tricities of individual cows, while, above all, it is absolutely 
essential that the co-operation of the herdsmen be secured at 
the outset of any attempt to revolutionize the feeding methods. 

The advantages of careful rationing are, however, so con¬ 
siderable that it will pay to overcome these difficulties. 
Where rationing is carried out in a haphazard manner, it is 
practically impossible to calculate even the approximate 
cost of milk production, and it is probably tme to say that 
many dairy farmers do not know what it costs them to produce 
a gallon of milk. It is certainly true that the saving of at 
least a penny per gallon in rationing costs is a measure of 
practical politics on many farms. This means a useful 
additional income where tWe is a large dairy of cows, and 
no herd-owner can afford to neglect such a substantial saving. 

As it is only in recent years that Suffolk has become, to 
some extent, a dairying county, perhaps less attention has been 
given to this matter than in some other counties, and when 
the Suffolk Milk Recording Society initiated a rationing 
scheme during the past winter, it was the first effort of the 
kind in the county. The scheme was in operation for a period 
of five months commencing November 1, 1927, and was 
developed on the basis of the Ministry’s rationing recom¬ 
mendations, with the addition of advisory visits to the farm. 
An entrance charge of £2 2s. was made to cover expenses 
incurred in connexion with these advisory visits, and it was 
also arranged that prizes should be given to herdsmen in 
charge of herds where the best results had been obtained 
at the end of the scheme. Mr. A. W. Oldershaw, Agricultural 
Organizer for East Suffolk, and Mr. J. Robinson, Chadacre 
Agricultural Institute, acted in an advisory capacity for 
East and West Suffolk respectively. 
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Ten herds entered, of which three were Friesian herds, 
two Shorthorns, one each Guernseys, Jerseys and Red PoUs, 
and two mixed herds, with annual herd averages which ranged 
from 600 to over 1,000 gallons for the previous year. 

As a first step, rationing sheets were completed by the 
Society’s recorders at their visits to each herd early in 
November; and, following this, an advisory visit was made 
to each farm, in order to check the information given and to 
advise alterations where necessary. This first advisory visit 
was undertaken by Mr. Boutflour, who examined the system 
of rationing on each farm, explained to owners and her^men 
his methods, and advised separately on each ration. The 
next visit to herds was carried out by Mr. Oldershaw in East 
Suffolk and Mr. Robinson in West Suffolk, during December, 
and this was succeeded in February by a visit made to all 
herds by Messrs. E. T. Hainan and C. F. Newman, from the 
School of Agriculture, Cambridge. Following each of these 
visits, detailed recommendations were forwarded in a letter 
to each entrant. 

In March, another rationing sheet was completed by 
recorders on each farm, and each herd was afterwards visited 
on behalf of the Society by Mr. F. C. Smith, of Walton Hall, 
Felixstowe, who undertook the judging of herdsmen for the 
award of prizes. Costings sheets, showing comparative costs 
at the commencement and the end of the period, were sent 
to each herd-owner in April. 

There is no space here to give details of the rationing 
costs on each farm, but the following figures may serve to 
give a general idea of what may be accomplished in this 
way :— November, 1927 March, 1928 


Herd letter 

Average 

Average 

Average 

Average 

milk per 
cow (lb.) 

cost per 
gallon (d.) 

milk per 
cow {lb.) 

cost per 
gallon (d.) 

A 

21-0 

12*0 

12*6 

11*07 

B 

230 

8*6 

26*0 

7*7 

C. 

20-5 

10*26 

18*76 

t7*9 

D. 

29*6 

♦8*2 

21*0 

10*2 

E. 

220 

t7*2 

26*6 

8*04 

F. 

34*76 

♦7*9 

36*0 

7*3 

H. 

30*76 

♦7*6 

34*0 

8*02 

J. 

Average of All 

17*76 

12*1 

26*6 

7*4 

Farms .. 

24*9 

9*2 

24*66 

8*45 


Denotes sugar beet tops used, 
t Denotes herds with ration below scientific requirements. 

The method of working out the cost of rations was that 
advised in the Mmistry’s Report on the Rationing of Dairy 
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Cows^ and thus home-grown foods were valued at a price 
representing the feeding value of these foods as compared 
with certain standard foods purchasable in the open market. 
Due consideration was also given to the varying qualities of 
foodstuffs, and this was ascertained by careful observation 
on the farm. The figures of two herds are omitted from these 
comparisons, reliable figures as to quantities used not being 
available and, moreover, the recommendations made at the 
first advisory visit not having been carried out. 

It is difficult, of course, to draw any definite conclusions 
from these figures without referring in detail to the separate 
rationing sheets, but it will be seen that they confirm the 
generally accepted view that high yields are associated with 
low costs, and vice versa ; also that they exemplify the 
contention that useful reductions in cost may be obtained by 
careful rationing. In this latter connexion, it should be 
remembered that the month of March is usually more 
expensive for milk production than November, and this was 
undoubtedly the case in Suffolk during the period under 
review. 

It will be noted that with three herds sugar beet tops were 
used in November, and this helped to lessen the cost of the 
ration on these farms. In Herd D, 80 lb. of sugar beet tops 
were used per cow for maintenance without any other food. 
The higher cost in March in this herd was due chiefly to the 
lower average milk jdeld, most of the cows being advanced 
in their lactations at that time. Sugar beet top silage wa? 
very successfully used in this herd during this latter month. 

Herd J is rather an extreme case. The November cost is 
chiefly due to the use of hay to the extent of 23 lb. per cow. 
In this herd the bulk ration was rigorously cut down, the 
hay being reduced to 8 lb. and only 20 lb. of roots being fed, 
with very beneficial results both as regards costs and milk 
yields. The increase in the latter can be safely attributed to 
rationing, as a study of the milk records and calving dates 
of the cows gave no evidence of more favourable circum¬ 
stances in March as compared with November. 

All of the herds, with Herd A as a partial exception, carried 
out the main principles of the Boutflour system, although 
a few roots, in no case exceeding 30 lb., were fed in six out 
of the eight herds, as a daily ration. It was found to be a 
great advantage to adopt a cut-and-dried system on which 
to base a rationing scheme of this nature, and for this purpose 
the Boutflour system was admirable. There is no ambiguity 
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about Mr. Boul^our’s instmctions, and hia fiiet advisory 
visit was particularly helpful because the recommendaticms 
given, especially to herdsmen, lacked nothing in clearness 
and were a very definite programme upon which to build 
experimental rationing work on the farm. The Boutfiour 
sy^m was adopted in its main essentials, if not in its 
mitirety, by seven out of these eight herds, and with marked 
success. 

To Mr. Boutflour’s personal assistance the scheme was 
indebted from start to finish, and his special lectures to herds¬ 
men, which were held in May in three centres, Ipswich, 
Beccles and Bury St. Edmund’s, were well attended and 
helped considerably to stimulate interest in rationing among 
those who do the actual work of herd management on the 
farm. At these lectures the prizes and certificates awarded 
in coimexion with the Bationing Scheme were presented by 
Mr. Boutfiour. Throughout the period of the Scheme, it was 
apparent in most of the herds that the main object of 
encouraging keenness among the herdsmen had been achieved. 

The chief lesson to be gained from this first attempt at an 
organized rationing scheme in Sufiolk is not so much con¬ 
cerned with what has been accomplished in this instance, 
as with what can be accomplished in the future. The recent 
development of the dairying industry in this county is such 
that a great deal of scope exists for extended and profitable 
work in the rationing of dairy cows. 


KING’S LYNN BEET SUGAR FACTORY 

I’hb King’s Lynn Beet Sugar Factory was erected during 
the summer of 1927. It is situated on the banks of the River 
Ouse, about one mile south of King’s Lynn. 

The river, being still tidal at this point, renders the site 
particularly favourable from the point of view of effluent 
discharge ; the large volume of available water ensures great 
dilution of the effluent and the tide carries it straight out to 
sea. The salt water from the river is used in the factory for 
condensing purposes only ; the fresh water, required by the 
factory, is obtained firom the River Nar, about three-quarters 
of a mile away. 

The factory, which is the latest enterprise of the Anglo- 
Dutch Qroup (the other factories owned or operated by this 
Oxoup axe Cantley, Ely, Ipswich and Kelham),wiw completed 
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in to deal with the 1927 crop and during the manu¬ 
facturing season sliced 41,000 tons of beet, from which were 
produced 6,600 tens of wUte sugar, 2,400 tons of dried pulp 
amd 1,560 tons of molasses. 

! The factory has ia beet-slicing capacity of 1,200 tons per 
24 hojurs, and the design not only embodies labonr-saTing 
i^vices but also pays special attention to heat economy, 

; The boiler installation consists of four high-pressure water- 
tjabe i boilers, producing superheated steam for driving the 
tiurbo-generators and two low-pressure boilers for evaporation 
jiuiposes, all equipped with automatic stok^. The boiler 
feed water is obtained direct hx>m the first aud second bodies 
cd the eyaporator,' which, being worked under pressure, 
deliver condensed : water of a temperature above boiling 
point. The power and light required are obtained from two 
turbo-generators of 1,140 K.V.A. each. ■ 

When the beets arrive in the yard, either by road or rail, 
they are weighed and sampled for tare fmd sugar content in 
the usual way. Those delivered by rail are unloaded by water 
power an4 conv^ed direct to the factory, except when fihe 
beet delivery is too large, when the surplus is discharged by 
crane and stored in silos. Last year, all the beets delivered 
by road were discharged by hand, but, on accotmt of the 
expected increase in rpad deliveries this year, an installation 
fj)r unloading them by water power has j been provided. This 
vfill enable the farmer to unload his deliveries quickly. 

: The beets are conveyed into the fabtory through water 
channels called “ fiumes ” and, after passing over a stone 
chtcher, are lifted into the beet washefr by compressed air. 
l!he water used fob unloading and fiuming is warm Ouse 
water obtained ^m one of the condensers. Warm wa^r 
i^ to be preferred to cold water, especially when frozen be^ts 
ape being worked. 

After leaving the washer—^the muddy water from which, 
t>gether ■v^th the flume water, passes tq the settling ponds— 
the. clean beets drop into a bucket cbnveyor which brings 
t lem to the top of| the factory building and tips them into 
ap automatic weighing machine. This:machine records the 
vfeight. ^d tbfen einpties the beets into the Sllcers, whfre 
they are. out up iniio “cossettOs ” which are th^ carried!to 
the two dh^hision batteries by means qf a rake ccfiiveyor. i 

The diffusion batteries are of the old approved type, each 
battery consisting of ten diffusers with a capacity of from 
4| to 6 tons of slices each. The juice is here extracted from 
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the oossettes in the ordinary way.*" The exhausted cossettes 
(pulp) are then dropped into a large concrete trough under¬ 
neath the battery and carried by means of a bucket elevator 
to presses which remove from 16 to 20 per cent, of the water. 
The water removed by the presses invariably contains some 
small pulp particles which are eliminated by a rotary sieve. 
The pressed pulp is now conveyed to the diying plant where 
the water content is reduced to approximately 12 per cent. 
This plant consists of two rotary drum dryers, in which hot 
gases from special furnaces are drawn evenly over the pulp 
by means of powerful fans. The hot gases, after absorbing 
the moisture from the pulp, pass through cyclones which 
collect any pulp particles drawn through by the fans. At 
the delivery end of the dryer, the dried pulp is discharged 
into a bucket elevator and conveyed into the store, where it 
is automatically weighed and bagged, ready for delivery to 
the farmer. 

The raw juice, when drawn from the diffusion battery, 
is first measured and then pumped through heaters, which 
are of two kinds, one being heated with the surplus hot water 
and the other with vapour from the evaporator. The water- 
heaters raise the temperature from 26® to 65® C., and the 
vapour-heaters then further increase it to 86® C. From the 
heaters the juice passes to the lime mixers, where dry, un¬ 
slaked lime, obtained from the factory kiln, is added. Roughly, 
6 tons of limestone and ^ ton of coke are consumed per 100 
tons of beet. The action of the lime on the raw juice is both 
chemical and mechanical. Chemically, the lime precipitates 
impurities ; mechanically, it carries down suspended matter 
with the precipitates. 

The limed juice flows by gravity to the first carbonatation 
tanks, where precipitation of the lime is effected by means 
of carbonic acid gas obtained from the lime-kiln. The 
mixture is now heated up to 96® C. and pumped through 
filter presses, which are of the frame and plate type. The 
lime precipitate, called ‘‘scums," is collected in the frames 
between filter cloths, the filtered clear juice running on to a 
set of bag filters where a second filtration under minimum 
pressure takes place. All the lime is not removed in the first 
carbonatation tanks, however, and the process is repeated in 
the second carbonatation and second filter presses. The 

♦ See previous articles in the October, 1927, and June, 1928, numbers 
of this Journal, describing, the Poppleton and Allscott factories 
respectively. 
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“gonms” from both first and second presses, after being 
washed to remove any remaining sugar, are mixed with 
watw and flow by gravity into a settling pond. After settling, 
this waste lime is available for use on the land. 

The clear tiiin juice, leaving the second filter presses, is 
now further purified by the action of sulphur dioxide gas, 
which is obtained by burning roll sulphur in a specially 
designed furnace. This gas has also a bleaching effect on the 
clarified juice and consequently on the sugar. 

On leaving the sulphitation tanks, the juice is again brought 
up to a temperature of 05° C. and then pumped to an open 
heater, where it is boiled under atmospheric pressure. It 
now receives a final filtration through bag-filters and is pumped 
into the evaporator, through closed heaters, where it is raised 
to a temperature of 116° C. 

The evaporator consists of four vessels, the first three’of 
which are of equal size. The juice passes from one to the 
other and is boiled under pressure at 124° C. in the first body ; 
at 112°C. in the second; and at 102°C. in the third. In 
the fourth body, which is small, the juice is boiled under 
vacuum. The first body is heated with the exhaust steam 
from the turbines, supplemented by steam from the low- 
pressure boilers if required. A certain amount of the juice 
vapour in this first vessel is used to heat the juice in the 
second, whilst some of it is used for the heaters and vacuum 
pans. Similarly, the vapour of the juice in the second body 
passes to the third and from the third to the fourth. In this 
way all the heat required for juice-heaters, vacuum pans 
and diffusion batteiy is derived from the evaporator. Even 
the vapour from the fourth body is not lost, but goes to the 
condensers, which consist of two connected vessels, the vapour 
passing through from one to the other. The first condenser 
is cooled with fresh water which, together with the condensed 
vapours, is used in the diffusion battery for sugar extraction. 
The second condenser is cooled with water from the Ouse. 

The evaporator reduces the water content of the thin juice 
by 76 per cent. The resulting thick juice is now treated with 
sulphur dioxide gas, filtered, and then boiled in vacuum 
pans until crystallization takes place. When this operation 
is judged to be far enough advanced, the mixture of sugar 
grains and syrup, called “ massecuite,” is dropped into a 
crystallizer, where further grain formation takes place. The 
massecuite is then treated in centrifugals where the white 
sugar grains are separated from the liquid. 
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Tto separated liquid is reboiled until it no longer contains 
crystallizable sugar ; it is then called molasses. 

The hot white sugar discharged from the centrifugals is 
conveyed by shaker and elevator into a granulator, where it 
is dried and cooled. It is then screened and stored in bins, 
whence it is bagged and weighed ready for delivery. Lumps 
removed by the screen are dissolved and returned to the 
vacuum pans, together with any sugar which is not of the 
standard colour. Second-grade sugars are also dissolved, 
filtered and reboiled to produce white sugar, which is the only 
grade made by the factory. 

During last season, the factory employed, on an average, 
690 men. During this summer, 140 men have been at work 
at the factory making necessary alterations and repairs. 

For the next season, 12,000 acres of sugar beet are under 
cultivation; this area, under normal weather conditions, 
should yield about 100,000 tons of clean beet. 


THE NATIONAL POULTRY INSTITUTE 
SCHEME 

The follotmTig statement on the National Poultry 
Instikite Scheme was made to the National Poultry 
Parliament at Portsmouth on July 17, 1928, by Mr, P, 

A, Francis, 0,B,E,, Poultry Commissioner, on behalf 
of the Ministry of Agriculture and Fisheries, 

Work under all sections of the Scheme is now in full 
progress, as will be seen from the detailed reports which 
follow. 

It Vfill be remembered that a sum of £26,000 was 
provisicnally allocated to meet the initial capital expenditure 
under the Scheme, of which one-fourth, £6,500, was to be 
provided by contributions from the Industry and the 
remainder by the Development Commissioners. The collec¬ 
tion of this sum of £6,500 was undertaken by the National 
Poultry Council, and both the Comicil and the Industry are 
now to be congratulated on the accomplishment of what was 
by no means an easy task, and there is no doubt that if this 
substantial contribution of funds by the Industry had not 
been forthcoming, the Scheme must have either fallen through 
entirely or been severely curtailed. The following is a sum- 

20 
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mary of the present position as regards capital expenditure 
under the Scheme :— 

AmofmlB advanced to meet Capital Eospenditure 
at the JoUowing Centres :— 

At the National Institute of Poultry Hiisbandiy 
„ Cambridge—Nutrition Research Centre 
ff ft Hreeding tt » • • 

„ New Haw, Weybridge—Disease Research Centre 
„ Reaseheath—^N^orthem breeding experiments 
„ Wye—Southern table i)oultry experiments 

Total amount advanced, including the Industry's 
contribution . .£25,414 10 0 

Except for a few details of equipment at the National 
Institute and at the Breeding Research Centre at Cambridge, 
the capital expenditure under the Scheme has been practically 
completed. The annual maintenance expenditure, ainounting 
to a sum exceeding £7,000 per annum, is being met entirely 
out of public funds. 

The following is a brief account, in some detail, of the 
work which is now proceeding under the Scheme. 

The National Institate of Poultry Husbandry, Newport, 
Salop. —The National Institute of Poultry Husbandry at 
Harper Adams Agricultural College is now in the third year 
of its existence and is under the direction of Professor 
Raymond T. Parkhurst. This branch of the Scheme is devoted 
especially to the advancement of knowledge of the science 
and practice of poultry husbandry in this country. It provides 
specialized courses of instruction in poultry, waterfowl, and 
small live stock, and undertakes general investigations into 
commercial problems and experiments dealing with technical 
problems associated with and underlying practical commercial 
work. 

Nature of the Work, —^Although the staff are called upon to 
do considerable extension work in the nature of lectures, farm 
visits, and visits to important poultry gatherings and poultry 
shows, the work of the Institute is primarily concerned with 
advanced instruction and investigation, beWeen which the 
time of the staff and the Institute’s facilities are about equally 
divided. 

Instructional Ifori.—During 1925-26, before the formal 
opening in November, 1926, seven students completed the 
Elementary Certificate Course. During 1926-27, 10 students 
completed the course, 6 students obtained the Elementary 
Poultry Certificate and 10 additional students spent less 


£ s. d* 
.. 14,842 1 0 

498 10 2 
3,150 0 8 
2,196 7 7 
2,497 11 4 
2,230 0 0 
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than a fall year at the Institute. During 1927-28, 16 students 
have completed the Elementary Course. Eleven of these 
students have taken the N.D.P. Preliminary Examination 
and, if successful in passing it, will take the examination 
for the National Diploma in Poultry Husbandry in September, 
1928. Two students have been doing advanced work. 
Eleven other students have taken work for less than the full 
year. 

Although the entire plant is indirectly used for instructional 
purposes, there are between 500 and 600 poultry and nearly 
300 ducks used exclusively for the purpose of providing 
practical experience and supervised instruction in management. 

The new Advanced Certificate Course will be given for the 
first time during 1928-29. This course will be of an advanced 
nature for students who have previously had a full year of 
poultry instruction. A research course will also be offered. 

Experimental Work —^During the first two years after the 
Institute was established a comparison of five mashes was 
made, and the laying mash now used and recommended has 
been developed from this work. This mash consists of 2 cwt. 
of thirds, 2 cwt. of maize meal, 1 cwt. of bran, and \ cwt. of 
meat meal. Work on the preservation of duck eggs during 
this period showed that it was inadvisable to preserve duck 
eggs with normal solutions of water-glass. Green duck eggs 
kept even more poorly than white eggs. 

During 1926-27 and to date comparisons have been made 
between birds confined to a glass-fronted house and an open- 
fronted house, and a check pen not confined. Indications are 
that the unconfined pen had :— 

(а) A very definite advantage over the confined pen with the 
glass front. 

(б) A small advantage over the confined pen with the open front. 

The confined pen with the glass front showed— 

(а) Definite signs of leg weakness, possibly due to rickets in 
adult stock. No similar signs appeared in the other pens. 

(б) Loss in body weight compared with birds in other pens. 

During 1927-28, 240 late-hatched Leghorn pullets were 
divided between two pens in a house and one given lights 
during the winter months from 4 a.m. The pen of late-hatch 
pullets that were lighted showed— 

(1) Definite advantage in favour of the lighting, 120 birds giving 
1,000 eggs more than the non-lighted pen. 

(2) A profit over feed and lighting cost of about Is. per bird 
for the six winter months. 

(3) No loss in body weight during the experiment. 

For two years between 500 and 600 chicks have been 

2o2 
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equally divided into two groups and one given only mash 
and the other a scratch and mash ration. Quite as good 
growth was obtained by the use of the all-mash as with the 
mash and grain. Mortality was practically the same in both 
pens. Further work needs to be done on the kind of mash 
best adapted to the all-mash method of feeding before this 
method can be definitely recommended. Some work has 
also been done on the use of thyroid in tablet form and a 
weak solution of potassium iodide for laying hens. Prom 
the results it seems that there is no increased production or 
increase in hatchability due to thyroid. 

Present Programme of Experimental Work. —^The active 
experiments this year include a comparison of the dry mash, 
combined dry and wet mash, all-mash, and wet mash methods 
of feeding; a trial to study the value of artificial light on 
late-hatched Leghorn pullets, and a test of pens of birds 
confined to a glass-fronted la 3 dng house, confined to an open- 
fronted laying house, and unconfined. The nutrition experi¬ 
ments include comparisons between vegetable and animal 
protein foods such as meatmeal, meatmeal and mineral 
mixture, fishmeal, soya bean meal, and minerals and extracted 
decorticated ground earth nut meal, and minerals. A com¬ 
parison is also being made with two pens, one of which has 
the wheat in the scratch grain replaced by barley. In the 
management of chicks, the test of the all-mash as compared 
with the scratch and mash methods of feeding is being con¬ 
tinued. The use in the ration of wheat germ meal, alfalfa 
meal, irradiated scratch feed and cod liver oil for breeding 
stock has been studied this year. The White Bresse-White 
Leghorn cross for sex linkage is also being tested. 

There are, at present, about 900 adult birds and 500 chicks 
in active experiments. 

The Work of the Rabbit Husbandry Department. —Instruction 
in rabbit husbandry also has been given to the students at the 
Institute since 1926. Thirty-eight students have had lectures, 
demonstrations and practical work through one term. In 
addition, eight students have received intensive short courses 
up to a month in duration. During April, 1928, a short rabbit 
course for Poultry Instructors was held for one week, and 
seventeen Poultry Instructors attended. 

About 250 rabbits are being used in experiments, including 
studies in growth curves, restricted versus self-fed mash, 
hutch types, ordinary glass versus vitaglass, and kibbled 
feed versus flaked and steamed feeds. 
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Poultry Nutrition Section, Animal Nutrition Institute, 
Cambridge. —^The work carried out under the National Poultry 
Institute scheme under Captain Hainan’s direction has 
fallen naturally into two groups, t.e., work carried out on the 
changes in composition of the fowl during growth, and work 
carried out on the digestibility of poultry feeding stuffs. 
The work on the changes of composition of the body during 
growth has been carried out on two breeds, the White Leghorn 
and Light Sussex, and although the actual analytical work 
is completed, the analysis of the figures has not yet proceeded 
to the stage when a general statement of the position can 
be made. One definite fact has, however, emerged—namely, 
that there is a definite sex difference in the composition of 
the body, the fat in the body of the pullet showing a distinct 
increase at about the time that egg-laying commences. This 
increase in fat in the body continues during the lajdng period, 
and appears to be a physiological condition associated with 
egg laying. 

With regard to the digestibility determinations, considerable 
progress has already been achieved, and facts of commercial 
importance to the industry can be stated as the result of this 
work. The scientific results of these experiments are being 
published elsewhere, and it will suffice in this statement to 
give only the main conclusions. Digestibility determinations 
have been carried out on the following materials : Little 
Joss wheat. Yeoman II wheat. Bearded Rivett wheat, Swedish 
Iron wheat. Durum wheat, Grey winter oats, Scotch Potato 
oats. Black Bountiful oats. Yellow Plate maize, “ flaked ” 
maize, and Bulrush millet. The work on wheats has shown 
that, from a digestibility standpoint, there is little difference 
in value between a “ strong ” wheat of the Yeoman II type 
and a “ weak ” wheat of the Swedish Iron type. For poultry 
feeding, from the purchaser’s standpoint, for good clean 
samples of wheat, these experiments indicate that the price 
factor is the only one that needs consideration. From the 
wheat producer’s standpoint, if intended for poultry feeding, 
those wheats should be grown which give the biggest yield 
of grain per acre. 

With regard to oats, however, a distinct varietal difference 
is shown, and poultry keepers need to exercise considerable 
discretion in the type of oats they buy for poultry feeding. 
In the varieties tested, on the basis of equal bulk. Grey 
Winter oats proved the best, Black Bountiful came next, and 
Scotch Potato oats proved the worst of the three varieties. 
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The digeetibilify of the oate appeared to vary aooocding to 
the filne oontmit, high fibre content being associated with low 
digestibility. 

With regard to maize and “ fiahed ” maize, both these 
Ittoduots proved to possess a high digestibility, and the fowl’s 
digestive system appears to be adapted for dealing efficimitly 
with hard grain such as wheat and maize. The pre-cooking 
of the maize that occurs in the preparation of flaked maize 
leads to a considerable increase in digestibility and there is 
no doubt that “ flaked ” maize is a more digestible feeding 
stuff than ordinary maize. 

The Bulrush millet {Pmnieetum Typhoideum) is a new 
feeding stuff of Empire origin. Palatability and digestibility 
tests showed that this grain is very suitable for inclusion 
in all poultry mixtures, since it possesses a high digestibility 
and is readily consumed by both yotmg and adult stock. 

All digestibility tests carried out at Cambridge have 
emphasized the incapacity of poultry to digest fibre, and the 
inclusion of this material in poultry feeding stuffs appears 
to be mmecessary except in so far as its presence is required to 
add bulk to the ration. 

A point of considerable interest to all poultry keepers 
who are also interested in other classes of live stock is as to 
whether poultry digest their food as efficiently as other classes 
of live stock. Efficient digestion is particularly shown in the 
case of pigs, which form an alternative class of live stock 
for the consumption of cereal grains and by-products commonly 
used for poultry feeding. Light has been thrown on this 
point by the digestibility tests on maize and “ flaked maize,” 
which gave almost identical digestibility figures for fowls, 
except in the case of fibre, as those obtained in digestibility 
trials on those materials carried out with pigs by Dr. H. E. 
Woodman, of the Animal Nutrition Institute, at Cambridge. 
It can be stated with considerable confidence that, so far as 
food products low in fibre are concerned, the fowl possesses 
just as efficient digestive powers as the pig. 

Another point of considerable practical importance to 
poultry keepers has also been tested, namely, whether the 
digestibility of a food decreases as the quantity fed per day 
increases. For this pm^se, four White Leghorn cockerels 
were fed with varying amounts of a mixture of Sussex ground 
oats and milk powder. The amounts fed per day were approxi¬ 
mately 2 oz., oz. and-6 oz. of the dry food, mixed with water 
to produce a suitable mash. The last quantity fed was very 
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close to the margin of the bird's appetite. No material 
difference in the digestibility was shown, proving that, 
within the limits of the bird's appetite, the digestibility of a 
normal food mixture is not affected by var 3 dng the quantity 
fed. 

Researdi in Poultry Genetics at Cambridge University.— 

The main problem under investigation by Professor Punnett 
is the question whether or not there exists a sex-linked factor 
influencing the fecundity of the hen. Should this prove to be 
the case the cock becomes the more important bird in 
breeding for pullets of high laying quality, and the choice of 
hens would become of less importance. According to Pearl 
such a sex-linked factor exists ; according to Goodale it does 
not. To test the matter, definite series of experiments are in 
progress, the nature of which was explained to the National 
Poultry Parliament when it met in Cambridge in 1926. 
During the present season the first crop of pullets produced 
by mating the cocks back to the triply recessive hens is 
being tested by trap-nesting. Until the records are closed 
next October it is not desirable to make any definite 
statement of results. 

Meanwhile, in order to test the matter as thoroughly as 
possible, a further experiment is being made with the object 
of introducing a third sex-linked factor, viz., the factor which 
inhibits the production of slaty pigment in the shanks. When 
the postulated factor for high fecundity has been adequately 
tested against the three well-known sex-linked factors, i.e. 
those for barred plumage, for silver and for the inhibition of 
shank colour, there can be no doubt that Professor Pimnet 
will be in a position to give a definite answer to the question 
as to whether there exists a sex-linked factor for fecundity 
or not. 

Apart from the main line of inquiry, some investigations 
have been made in connexion with the occurrence of the 
light head patch in the down of barred birds. In past years 
there were reported a few cases of diflSculty in making use of 
this character as a sex-linked distinction in the down. These 
difficulties have now been largely cleared up, and it has been 
shown that in some cases they proceeded from the use of 
c^*tain strains of Black Leghorns in which an abnormal 
amount of white occurred in the down. Other cases of 
difficulty may perhaps be explained by the fact that the 
barring factor probably occurs in more than one state, varying 
in potency. An account of this work will be foimd in two 
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papers published in the Journal of OeneHoa during the past 
year. 

Some experiments have been started in crossing different 
l»eeds of ducks with the object of trying to detect some 
sex-linked factor apparent in the down. The only cross so far 
worked out, viz., between the Black and White Penguin ” 
and the “ Rouen,” has given a negative result, but it is pro¬ 
posed, as far as means will allow, to continue the search in 
coming years. 

Pboltty DiseaM Beseaxch at the lliiiistiy’s Veterinary 
Laboratory, New Haw, Weybridge. —The following work is 
now in progress under the direction of Mr. T. M. Doyle:— 

(1) Imintmization experiments against tuberculosis. 

(2) Immimization experiments against fowl pox. 

(3) Immunization experiments against Newcastle disease. 

(4) Immunization experiments against avian typhoid. 

(5) (a) Starlings carriers ” of coccidiosis. 

(6) Possibility of coccidiosis being transmitted from starlings 
to chickens. 

With regard to the last-named investigation, which has 
been carried out by Mr. N. S. Barron, M.R.C.V.S., the 
following conclusions have been arrived at:— 

(1) Infected adult starlings show no apparent effect from the 
presence of the parasite. 

(2) The degree of infection is very mild as compared with that 
of domestic chicks. 

(3) The morphology and developmental cycle suggest that the para¬ 
site is different from Eimeria avium and specific for the starling. 

(4) Starlings play little, if any, part in the transmission of avian 
coccidiosis from one premises to another. 

Publications issued during the Year, —(a) “A hitherto 
imrecorded Disease of Fowls due to a Filter-passing Virus— 
Newcastle Disease.” Journal of Comparative Pathology and 
Therapeutics : XL, 2, 1927. 

This is an acute febrile, infectious disease of fowls which greatly 
resembles fowl plague ; it is caused by a filter-passing virus and 
is characterized by a difficulty in respiration and a high mortality. 

Since the disease was first reported in the spring of 1925, out¬ 
breaks have been diagnosed by the Ministry’s Laboratoiy in 
eleven counties, and it is certain that many more outbreaks 
have occurred, but have not been reported. In all cases in¬ 
vestigated the mortality among infected fowls has been between 
96 and 100 per cent. 

(b) “Fowl Pox.” {PaHl.) 

An investigation of this disease was carried out in collaboration 
with Dr. F. C. Minett. The results were published in the 
Journal of Comparative Pathology and Therapeutics, XL., 4, 1927. 
(1) Eveiy case of disease determined by the virus of fowl pox, 
no matter what may be the symptoms manifested or the 
lesions induced, should be called fowl pox. 
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Both comb and mouth lesions in birds affected with fowl 
pox are due to the same virus. The comb form confers 
immunity against the mouth form, and vice versa. 

There is no evidence that bcMsteria alone produce false 
membranes. Though it is possible that bacteria may play 
an important secondary part, the preliminary action of the 
specific virus is essential. 

Fowl pox virus may be associated with roup. The use of 
the term “ roup,” however, should be restricted to the 
condition characterized by catarrhal inflammation of the 
conjunctiva and upper air passages when these are unaccom¬ 
panied by lesions of fowl pox in any bird of the flock. 

(2) Strains of fowl pox virus have been obtained from 12 
separate outbreaks. Cross immunity tests have shown these 
to be immunologically indistinguishable. 

(3) Pigeons could be successfully infected with fowl-pox viiiis 
by frequent passage on the skin of the leg. The viruses of 
fowl pox and pigeon pox are immunologically indistinguishable. 

(4) Cow-pox virus produces characteristic lesions on the fowl’s 
comb. Frequent passage of cow-pox virus through fowls 
failed to change the character of the lesions or to bring about 
a resemblance to the lesions of fowl pox. 

(6) Certain results of ftmdamental importance in the control 
of the disease were obtained. In the first place, direct contact 
between diseased and healthy birds is necessary for the spread 
of the disease and the virus does not pass through unbroken 
skin. Secondly, experiments failed to provide any evidence 
for the existence of disease carriers. We have been unable 
to demonstrate the persistence of the virus in the internal 
oigans of recovered birds or on the comb after complete 
disappearance of lesions. 


Northern lEsfmmmis in Breeding Poultry for Egg 
Production. —special sub-committee of the main Advisory 
Committee was formed in 1923 for the purpose of studying 
experimentally the methods practised in the North of England 
in the breeding of high fecund stock, and experiments have 
been conducted since March, 1924, with the object of obtaining 
information on points of immediate practical value to the 
breeder. Thus, in the case of the common practice of mating 
together a cock and his own daughters with the object of 
improving the laying capacity of the strain, or obtaining a 
more uniformly fecund stock, it should be possible by a series 
of properly controlled trials to determine whether, on the 
average, such matings give, or do not give, the anticipated 
result. The sub-committee therefore decided at one of its 
first meetings to institute a series of empirical trials to 
ascertain the results of the following matings :— 

Father and daughter inbred (with control) 

„ „ „ outbred 

Brother and sister (with control) 
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in the case of the three breeds White Wyandotte, Rhode 
Island Red and White Leghorn. 

The Cheshire County Council generously placed ^ht 
acres of land at the School of Agriculture, Reaseheath, and 
other facilities, at the disposal of the Sub-Committee for the 
purpose of these experiments, and a plant which now extends 
to 34 laying cabins, capable of accommodating 600 birds, 
has been gradually built up. From an original stock of 12 
yearlings of each of the three breeds named, the stock has 
been multiplied as rapidly as possible since the experiments 
began in March, 1924, and now comprises over 600 adult 
birds. 

It has been evident from the commencement of the 
experiments that, owing to the natural variability in 
fecundity of similarly bred stocks, and the necessity of 
treating results by exact mathematical methods, a large 
quantity of data would have to be accumulated before any 
conclusions could safely be arrived at. As the experiments 
are still in a comparatively early stage, it is not yet possible 
to state even interim results. The data already accumulated 
are, however, being examined by a statistician, a preliminary 
report by whom is now under discussion by the sub-committee. 

Soafhem Table Poultry Experiments. —^The southern experi¬ 
ments in table poultry production are also under the 
management of a special sub-committee of the main Advisory 
Committee, and the work is being conducted at the South- 
Eastern Agricultural College, Wye, generous facilities for 
the purpose having been afforded by the Governors of the 
College. The 1927 experimental year ending on April 30, 
1928, saw the completion of three years’ work on the plans 
formulated at the commmioement of the scheme for investi¬ 
gation into the table poultry side of poultry husbandry. 
It will be remembered that it was decided that no accurate 
or reliable conclusions could be formed from figures gathered 
<m one year’s working, but that any experiment carried out 
must go on over a course of years. 

The scheme was designed to furnish data on the following 
questions:— 

(1) The best methods of feeding and marketing, at all times of 
the year, birds produced os a by-product on commercial egg 
farms. 

(2) The econonuc value for table puiposes of the breeds most 
generally used by commercial egg farmers as compared with 
the bre^ and cross-breeds usually regsuded as the best for 
table use. 
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(3) The amount of weight and value of weight gained by the 
various breeds and cross-breeds used in the investigation in 
relation to the weight and value of food consumed. 

The breeds used for obtaining these data are those most 
commonly kept by egg farmers, and some of the better- 
known table breeds and cross-breeds, viz. : White Leghorns ; 
White Wyandottes ; Rhode Island Beds ; Light Sussex ; 
Indian Game (male) x Light Sussex (female) ; and Silver 
Grey Dorking (male) x Light Sussex (female). 

The chickens from each breed and cross-breed were to be 
divided into four lots and marketed as follows :— 

(1) Petits Poussins. 

(2) Off the run or green chickens. 

(3) Trough-fed chickens. 

(4) Crammed chickens. 

At the commencement of the experiments it was decided to 
use broody hens for rearing the requisite number of chickens. 
After a trial of two seasons, however, this proved unsatis¬ 
factory. In the early part of the year the broodies available 
were not nearly suflBicient to meet requirements and incu¬ 
bators had to be borrowed from the South-Eastern Agricultural 
College Poultry Department to supplement them. 

At the beginning of 1927 it was decided to do away with 
the broody hens and go over to artificial hatching and rearing. 
To this end an incubator-house was erected, a proprietary 
mammoth incubator (1,200) was installed, and the requisite 
number of brooder-houses and hovers purchased. No diffi¬ 
culty is now experienced in incubating all the eggs required 
throughout the year. 

Preliminary figures have been got out and submitted for 
the first two years of the experiments. Work is now being 
completed on the collection of the data obtained during the 
third year, and it is hoped to submit the whole of these figures 
for statistical analysis and report this autumn. 

During 1928 the experiments have been varied somewhat, 
though still keeping in mind the terms of reference laid down 
at the commencement of the work. The breed chosen as a 
representative one was the Light Sussex, and most of the 
chickens now reared on the plant are from this breed. Ten 
pens of pure Light Sussex pullets, and two pens of pure White 
Leghorn pullets are being used for breeding purposes. 

It being realized that the main body of poultry farmers 
now use the dry mash system of feeding, the principal object 
of tbia year’s work is to ascertain the relative merits of dry 
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mash, wet mash, and combined dry and wet mash for chickens 
intended for table purposes. 

The chickens hatched are, therefore, being divided into 
four groups and fed from birth as follows :— 

(1) Light Sussex chickens : Four wet mashes and one grain 

feed per day. 

(2) Light Sussex chickens; Dry mash always before the 

chickens, and one grain feed 
per day. 

(3) Light Sussex chickens: Dry mash always before the 

chickens, one wet mash per day 
and one grain feed per day. 

(4) White Leghorn chickens : Four wet mashes and one grain 

feed per day. 

Every effort is made to keep the ratio between the mash 
and grain as constant as possible. 

The composition of the mash is the same in all cases, and 
was adopted on the recommendation of Captain E. T.'^feabian, 
of the School of Agriculture, Cambridge. It is as follows :— 

During the first week, grain only to be fed. 

Grain Feed. 

Cracked wheat .. .. .. .. .. .. 1 part. 

Maize grits .. .. .. .. .. .. .. 1 „ 

(The above to bo fed up to the age of one month.) 

Whole wheat .. .. .. .. .. .. 1 part. 

Kibbled maize .. .. .. .. .. .. 1 „ 

(The above to be fed from one month up to crate feeding stage.) 
Mash. Mineral Mixture (to be incorporated 

Middlings .. .. 20 parts. into mash.) 


Sussex groimd oats .. 

20 „ 

Chamoal 

.. 1 part. 

White maize meal .. 

20 „ 

Steamed bone flour 

..1m 

Diy skim milk 

10 

Precipitated chalk 

.1m 

Meat meal .. 

10 

Salt. 

. f » 

Linseed meal 

3 


Mineral mixture 

4 per cent. 


After 8 weeks the 

meat 

meal is reduced by half, and at 

12 weeks of age the milk is 

omitted. This mash is 

fed right 


through to trough-feeding stage, which varies from 12 weeks 
at the commencement of the year to 22 weeks at the end 
of the season. 

The foods remain as before for trough feeding and 


cramming, viz .:— 

Trough Feeding : Sussex groimd oats .. .. .. 13 parts. 

Dry skim milk .. .. 2 „ 

Water.20 „ 

Cramming : Sussex ground oats .. .. .. 13 „ 

Dry skim milk .. 2 „ 

Fat .. ’. 1 „ 

Water .. . „ .20 „ 


From a prelimmary gurvey of returns so fttr obtained thi% 
year (a period of six months) it would seem that chickens fed 
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on dry ina43h from birth (1), and also those fed on a combined 
diet of dry and wet mash (2), have done equally as well at the 
crate-feeding stage as chickens reared on wet mash only (3), 
whilst the fattener on the plant has experienced no difficulty 
in cramming (1) and (2) as satisfactorily as (3). The weights 
obtained in all cases are approximately the same, and the 
market returns do not favour one class more than another. 

There has been no trouble from disease on the plant this 
year; the hatching and rearing have both proceeded on 
normal lines. 4,214 chickens were hatched during the period 
January 1 to June 15, 1928 ; 91 per cent, of Light Sussex 
chickens hatched were reared, and 70 per cent, of White 
Leghorn chickens. It is hoped during the course of the 
year to carry out experiments in caponizing. 


SEPTEMBER ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organizer for Derbyshire. 

Seasonal Notes. —Just as the summer of 1927 was remarkable 
for its long period of wet and cloudy weather, so that of 1928 
has been characterized by an unusually long spell of bright 
sunshine and low rainfall. Haymaking has proceeded almost 
without interruption, and although the stacks are rather smaller 
than usual, it is generally believed that the deficiency in bulk 
has been more than counterbalanced by the superior nutritive 
value of the fodder secured. In contrast with last year also, 
when many meadows had to be left uncut, haymaking was 
completed in most districts by the end of July ; and it has 
even been possible in some cases to run the mower over rough 
pastures, thereby conferring benefit to the pastures concerned 
and at the same time securing an additional few loads of 
winter fodder. 

At the time of writing, pastures are still bare, and many 
have not yet cast off the brown appearance caused by the 
drought. It is several years since grasslands in the Midlands 
showed their recent appearance ; indeed, there was a tendency 
to forget the possibility of a dry summer and shortage of grass 
keep. Having regard to recent grazing conditions, the 4 per 
cent, reduction in numbers of cattle and sheep, as revealed in 
the. Ministry’s preliminary returns, has not been entirely 
disfMivantageous, though regrettable on general grounds. 
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The aftomaths of the earliest mown fidds are now leaify for 
(gazing, and the immediate prospects of grass in the paatams 
are better than they were a fortnight ago. Fazmexs am now 
disniiaiiing the likelihood of a verdant autumn, some oontendh:^ 
that the herbage has bemi bitten so close and so meqaently 
during the summer that it will be slow to recover, otiims 
being oonfidmit of an autumn flu^. 

The reservation of new grass for winter consumption does 
not appeal to the judgment of farmers who occupy heavy 
land in humid districts. Indeed, after their experience of last 
autumn, when pastures were badly poached in the attempt to 
lengthen the outdoor period by feeding cabbages and other 
green crops on the grass, many have arranged to shorten the 
green foddering period this year. On some soils hoof marks 
made in the autumn fill up with Agrostie and other undesirable 
grasses in the following summer, to the obvious detriment of 
the pasture. On the other hand, there are soils on which 
hoof culture during the winter is tmdoubtedly beneficial, and 
in such circumstances there are valuable possibilities in specially 
grown winter pasturage. Speaking at the Midland College 
Grass Land Conference in January last, Mr. J. G. Stewart 
explained how by the application of a suitable top dressing 
to an area of 26 acres of pasture he had obtained grazing for 
40 ewes and 60 lambs in January, the grass providing sufficient 
nutriment for good progress without supplementary feeding. 
His expectation that the field would support the sheep for a 
month was, it is understood, considerably exceeded. The top 
dressing, which was applied at the end of September, consisted 
of 1 cwt. of sulphate of ammonia,, 3 cwt. of superphosphate, 
and 3 cwt. of kainit per acre. 

Reid Operations. —On the grassland farm September is not 
a period of heavy pressure. Where hedge-brushing is practised 
this work may be taken in hand; the cleaning of ditches 
and waterings may also provide useful employmmit, and 
preparations may be made for under-draining where this 
improvement is intmded. Harrowing to spread droppings 
and the mowing of rough places are operations which should 
be carried out in other months besides September, but perhaps 
this month is one m which more opportunities can be foimd 
for such jobs. On tffable land, the completion of the com 
harvest demands first consideration, and commonly the work 
extends beyond the middle of the month, lire rute is, however, 
that “ the rain that stops the reaper starts the plon^*’ In 
many districts it is customary to cart the manure out ci 
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the cattle courts at this time ctf the year and to apply it to 
the olovmr stubbles in preparation for wheat. The ploughing 
of the clover root is tsrpioally September work; but in the 
case of grassy leas, the risk of frit fly attack in the young 
wheat is reduced by ploughing a month earlier. 

This year, with such a large acreage of bare fallow—^nearly 
tiiilf a million acres—a considerable mea of wheat should be 
sown in this month. It is, therefore, likely that there will bo 
a good demand for seed wheat from the early districts, and 
from the early thrashings elsewhere. The other crops suitable 
for September sowing—^rye and r 3 ^-grsss for early feed, white 
winter oats, and winter beans—^are not commonly sown after 
bare fallow but on stubbles that have received autumn 
cultivation. The use of Italian rye-grass sown in September 
for early spring feed on land about to be bare fallowed was 
mentioned in the July Notes. 

Antanin Cnttivation. —^The preparation of land for sowing in 
spring, and the problem of securing a good plant of roots 
are greatly simplified when the stubble of the previous com 
crop has been skimmed and cleaned in autumn. It must be 
granted that in our climate stubble cleaning is not always 
possible owing to adverse weather conditions, while in the 
northern and upland districts harvest is usually so late as 
to leave little time for stubble cultivations. Nevertheless, it 
may be fairly urged that the advantages of autumn tillage 
are not generally valued at their full worth. Outside certain 
districts it is not regarded as an essential rule of good husbandry 
to okini or broadshare the stubbles immediately they are 
accessible. The work of extracting weeds from land intended 
for roots or potatoes too often continues to be closely associated 
witih the spring rather than the autumn months. This seems 
to be a relic of pre-reaper days, when spring cultivations 
taxed the labour resoiuces of the farmer less severely than 
the gathering of the harvest. 

Unseeded stubbles should be “ skimmed ” about 2 to 3 
inches deep as soon as practicable after the com has been 
cut. “ Hitch the plough to the reaper ” expresses the 
theoretical ideal. On heavy land in a dry autumn, prompt 
attention is repaid by the fact that the surface is movable 
if attacked directly the com has been cut, whereas after it 
has been hardened by exposure to sun and wind, it is almost 
impeneixable with horse-drawn implements. 

Special stubble breakers are made for tractor work on hard 
soils, and, as shown in the Cambridge demonstrations in 
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1926, implements of this type peifonn excellent woik under 
rotJly difficult conditions. Wh»e the soil is not hud-baked 
to a considerable depth, horse-drawn implemmite can be used; 
The grubber or cultivator fitted with broadshares and shin 
pieces wiU loosen the soil and leave it in the narrow lid^ 
preferred by the Kent farmer. For smaller areas a lea plough 
fitted with a paring share and used without the breast may 
be recommended. After the soil has lain in small ridges for 
a fortnight, tine implements are introduced to draw out the 
couch roots and kill the annual weeds. 

A correspondent has called my attention to a method of 
extracting couch that he has found very effective. Observing 
the manner in which the potato spinner threw out weeds 
and divested them of soil, he decided to try the effect of this 
implement specially as a weed eradioator. After ploughing 
and cultivating the stubble he drew it up in ridges Suitable 
for the action of the digger, and then cast the ridges down 
with this machine. The results were so satisfactory that for 
the last two years he has adopted this method as his r^gulu 
practice. To clean a really dirty field he finds it necessary 
to repeat the operation. I am not informed whether he also 
uses the side delivery rake in the process, but where the soil 
is sufficiently free from stones to allow of the use of this 
machine it is a valuable aid. 

live Stock. —Since last September the outlook of the cattle 
farmer has undergone considerable change. At this time last 
year fat cattle were making poor prices, and the prospects of 
profitable feeding seemed remote. From September imtil the 
end of the year cattle values continued to fall, those for 
December being only 13 to 16 per cent, above pre-war figures. 
From January onwards prices improved, and farmers who 
obtained cheap stores in the early winter months had the 
satisfaction of selling out at an appreciably higher price per 
owt. live weight than that at which the animals were purchased. 
The sheep feeder had a similar experience. Store sheep have 
advanced in price to a greater extent than store cattle, and 
perhaps there is not so much reason for confidence in the 
prospects of profitable fattening in this case ; but in the 
case of the cattle feeder there does seem to be good reason 
for believing that his results will be better this winter than 
they were in 1926-27 and the first half of last winter. The 
com farmer is very dependent on a satisfactory price for his 
winter-fattened cattle and sheep. 

The dairy farmer also is hoping for a better finan c i al return 
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than he obtained last winter. The N.F.U. Scheme price for 
liquid milk was Is. 4jd. per gallon delivered at the buyer’s 
station, with a lower price in respect of 10 per cent, of the 
winter quantities, this percentage being paid for at “ Surplus ” 
price. Now, after the month of October, accommodation milk 
began to realize more than contract supplies. The average 


PRICES OF ARTIFICIAL MANURES 

Non.—Unleu otlierwtoe lUted, pileeg eie for not less than 2-ton lota f.o.r. in towns named 
and axe net cash for prompt delivery. 


Average price per ton during week 
ending August 8 


Description 

Bristol 

Hull 

L'pool 

London 

Cost per 
unit at 
London 


£ 

B. 

£ 

8. 

£ 

6. 

£ 

B. 

8. 

d. 

Nitrate of soda (N. 16}%) 

. 


10 

15 

10 

7 

10 

12 

13 

f) 

„ „ lime (N. 13%) 

, 

, 

. 

, 



11 

7t 

17 

6 

Nitro-chalk (N. 10%) .. 

7 

0/ 

7 

0/ 

7 

0/ 

7 

0/ 

14 

0 

Compound white nitrates of lime 
and ainmoniaB.A.S.F.(N.16}%) 

11 

19g 

11 

3h 





Sulphate of ammonia :— 

Neutral (N. 20-6%) .. 

10 

0* 

10 

0* 

10 

0* 

10 

0* 

9 

9 

Calcium cyanamide (N. 20.6%) .. 

0 

Ot 

9 

ot 

9 

ot 

9 

ot 

8 

9 

Kainit (Pot. 14%). 

3 

7 

2 

17 

2 

18 

2 

17 

4 

1 

Potash salts (Pot. 30%) .. 

6 

2 

. 

. 

. 


4 

12 

3 

1 

(Pot. 20%) .. 

3 

17 

3 

6 

3 

10 

3 

7 

3 

3 

Muriate of potash (Pot. 60-53}%) 

0 

10 

9 

0 

9 

9 

8 

5 

3 

4 

Sulphate „ „ (Pot. 48-61}%) 

11 

10 

11 

0 

11 

14 

10 

5 

4 

3 

Basic Slag (P.A. 16}%)|i .. 

3 

i§ 

2 

8§ 

2 

95 

2 19§ 

3 

9 

„ (P.A. 140/o)l) .. 

„ (P.A. 11%)|I .. 

2 16§ 

2 

3§ 

2 

4§ 

2 14§ 

3 

11 

2 

75 

1 18| 

1 19§ 

2 

55 

4 

2 

Ground rock phosphato (T.P.68%) 
Fine gradefi . 

2 

8 

2 

8 



2 

5 

0 

9 

Supeiphorohate (S.P. 36%) 

„ (S.P.80%) .. 

3 

0 

. 

. 

3 

1 

3 

0 

1 

9 

2 

16 

2 

8 

2 

16 

2 

16 

1 

10 

Bone meal (N* 3{%, T.P. 46%) .. 
Steamed bone flour (N. }%, 
T.P. 60-66%) 

8 

16 

8 

10 

8 

12 

8 

7 

. 


6 17t 

6 17t 

6 

5 

6 

16 




Abbreviations: N.«Nitrogen: S.P.-Soluble Phosphate; P.A.-Phosphoric Acid, 
T.P.—Totid Phosphate ; Pot.—Potash. 

* Delivered In 6-ton lots at purchaser's nearest railway station. For lots of 4 tons and 
under 6 tons the price is Is. per ton extra, and for lots of 2 tons and under 4 tons 5s. per ton 
extra. 

t Delivered (within a limited area) at purchaser's nearest railway station. 

t Delivered in 4-ton lots at pnrohaur's nearest railway station. 

I Dtiow Xot 6-ton lota deUvond to puroha^^i iw«Mt ,i^w» •‘•‘Jfn- Th« p rioe. quo tad 
under Bristol relate to deliveries in Somerset, under Hull to Yorkshire, under Liverpool to 
Laheaahire and under London to Middlesex. 

i| Fineneu 60% thrA i ig h standard screen of 10,000 holes to the square inch (100 meth 
sieve). 

/ DeUvered In 6-ton lots at purchaur's nearest raUway station 

g F.o.r. Olouoester. h F.o.r, Goole. 

2r 
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quotatioiiB reported by the Mmistry at ievm Lond<»i atationa 
were as follows: November 17|d., December 21d., January 
17|d., February 20^d., and March 18|d, Hie difference betwemi 
the contract prices and those obtainable for “ free ” supplies 
to some extent indicates the adverse effect of the poor fodder 
and expensiveness of concentrated foods. Hie fact cannot 
be disputed that dairy farmers found their business compara¬ 
tively unrmnimerative Mat winter. Prospects in the matter 
of fodder are better this year, but with a 6^ per cent. reduiHaon 
in the numbers of cows and heifers in calf on June 4, and with 
oil cakes 30 per cent, dearer than last year, milk supplies are 
not likely to be in excess of the demand. In 'view of these 
facts there should this year be no cause for complaint that 
many milk producers prejudice the interests of their fellows 
by entering into contracts too soon and at unnecessarily low 
prices. 

* * « v * « 

NOTES ON FEEDING STUFFS 

H. E. WooDicAK, M.A., Ph.D., D.Sc., 

School of Agriculture, Cambridge, 

Sugar Beet Pulp. —^Much of the farmer’s interest in the 
newly established beet sugar industry is centred on the value, 
from the feeding standpoint, of the various by-products which 
arise during the process of extraction of the sugar £rom the 
beets. It has rightly been pointed out that in those countries 
where sugar beet constitutes a normal crop in the rotation, 
farmers look upon the cheap supply of sugar beet pulp as one 
of the chief inducements to its cultivation. During the early 
daj^ of the beet sugar industry in this country, however, 
growers and others appeared somewhat reluctant to purchase 
supplies of sugar beet pulp 'with any freedom. As a con¬ 
sequence, considerable quantities of tl^ by-product remained 
over for export, largely to America. Hiat its merits as a 
feeding stuff are now much more widely recognized is shown 
by the increased quantities which are being purchased for 
home use. Evidence of this growing demand is supplied by 
the accompanying data :— 


Season 

dry pulp 
produced 

Furc^umdjor 

homeuee 

Sapartti 


Tons 

Tom 

Torn 

1924*5 

7,510 

21,795 

7,510 

M 

1025-6 

17,138 

26,040 

4,967 

1926-7 

62,800 

99,760 

1927-8 

91,436 

68,272 

21.164 
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If, as appears probable, the growing of sugar beet is 
destined to become a permanent feature of British agriculture, 
it is necessary that sugar beet pulp should find a place in the 
recognized dietary of the farm animals of this country. Our 
present knowledge of the uses and nutritive properties of this 
feeding stuff, however, is based largely on the results of old 
German trials and of somewhat more recent experiments 
carried out in America. Little or no experimental work on the 
feeding of sugar beet pulp has been carried out in this country 
up to the present time. For that reason, considerable doubt 
exists in the minds of both the farmer and the scientific man 
as to the actual nutritive value of this new feeding stuff. 
When seeking advice on this question, the farmer is usually 
instructed to regard beet pulp solely as a substitute for roots 
in the ration, and to base the replacement on the a>ssumption 
that 1 lb. of dried beet pulp is equivalent to 7-8 lb. of man¬ 
golds. The possibility of being able to look on dried beet 
pulp as a carbohydrate concentrate (i.e., as a food capable 
of replacing concentrates in the productive part of the ration) 
is one which appears to have escaped proper recognition, 
presumably on account of the rather high fibre content of 
this feeding stuff, which has led the stockfeeder to regard it 
as possessing, at best, but a moderate feeding value. 

Investigations were carried out at Cambridge during the 
autumn and winter of 1927 with the object of securing in¬ 
formation concerning the feeding value of sugar beet pulp 
as produced in this country. Data were obtained respecting— 

(1) The composition and digestibility of wet sugar beet 
pulp. 

(2) The composition of dried sugar beet pulp, and the 
digestibility of this feeding stuff when fed to 
ruminants (a) in the dry condition and (6) after 
preliminary soaking in water. 

(3) The composition of molasses-sugar beet pulp. 

The supplies of fresh and dried beet pulp for the purposes 
of the trials were obtained from the Ely Beet Sugar Factory ; 
the molasses-sugar beet pulp was supplied by the beet sugar 
factory at Peterborough. 

It will be advisable to state at once the main conclusion 
which has been drawn from the results of these experiments. 
Sugar beet pulp has been shown to be highly digestible in the 
ruminant organism. The view that this feeding stuff should 
be employed solely as a substitute for roots in the ration 
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has been shown to be too narrow. Dried sugar beet pulp 
must be regarded as a carbohydrate concentrate, 1 lb. of which 
is capable of replacing 0*8 lb. of maize or 0*9 lb. of barley 
in the productive part of the rations of rumimrUs. Moreover, 
from the standpoint of price per unit or per lb. of starch 
equivalent, dried sugar beet pulp constitutes a cheap source 
of digestible carbohydrate in comparison with either maize 
meal or barley meal. 

Before considering the Cambridge experiments in detail, 
it will be useful to describe briefly the factory processes for 
producing dried sugar beet pulp and molasses-sugar beet 
pulp. The pulp remaining after the extraction of the beet 
sugar contains from 93 to 95 per cent, of water. This is reduced 
by pressing to about 85 per cent. The wet sugar beet pulp 
so obtained is dried either by (1) the Biittner procQ^, or (2) 
the Imperial process. 

In the Biittner process^ the drying is conducted in a large 
cylindrical iron drum provided on its internal surface with a 
system of plates or vanes. The wet beet pulp enters the 
drying apparatus from above at one end, and is passed along 
into the drum by means of worm action. The dram revolves 
2\ times per minute, so that the pulp is kept in continual 
movement, dropping from plate to plate as a result of the 
revolving motion. At the inlet end of the dryer is built a 
brick kiln in which small coal is burnt at bright red heat. 
At the exit end, a draught is induced through the kiln and 
the dryer by means of a fan. The pulp as it enters the dryer 
is exposed to the full heat of the kiln gases, the temperature 
of the inlet gases being probably in the region of 800-1,000° C. 
So long as the pulp, however, contains an appreciable amount 
of water, the temperature of the material does not rise beyond 
100° C., and consequently no charring occurs. 

The influence of the induced draught is sufficient to keep 
the pulp moving continuously towards the exit, since as 
drying proceeds, the density of the pulp is reduced and the 
lighter particles are carried forward. The temperature of the 
exit gases varies from 110—120° C., this being sufficiently 
high to prevent condensation of water vapour removed from 
the pulp. 

The dried pulp obtained by this method usually possesses 
a light brown, slightly scorched colour, as a result of the 
influence of the high temperature in the last stages of drying. 
A Biittner dryer is able to turn out about 36 tons of dried 
beet pulp every 24 hours. 
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In the Imperial process, the furnace gases from the boilers 
are utilized for the purpose of drying the wet beet pulp. 
These gases have cooled ofiE slightly during transit from the 
boiler house, the inlet temperature being about 350® C. The 
drying apparatus consists of an inner revolving drum con¬ 
tained within an outer stationary drum. The furnace gases 
are led into the inner drum and from thence pass through 
perforations into the space between the two drums. Here 


Farm Values, —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month's 


calculations, are as follows :— 

Starch 
equivalent 
Per cent. 

Protein 
equivalent 
Per cent. 

Per 
ton 
£ 8 . 

Barley (Imported) 

71 

6-2 

10 17 

Maize .. 

81 

0-8 

11 2 

Decorticated ground nut cake 

73 

410 

11 15 

„ cotton cake 

71 

340 

12 0 


(Add 10s. per ton, in each cose, for carriage.) 

The cost per unit starch equivalent works out at 2*94 
shillings, and per unit protein equivalent 0-90 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The food values ’’ which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1927 issue of the Ministry's 
Journal.) 


Farm Values. 


Crops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 



Per cent. 

Per cent. 

£ B. 

Wheat 


72 

9-6 

11 1 

Oats 


60 

7-6 

0 4 

Barley 


71 

6-2 

JO 15 

Potatoes .. 


18 

0-6 

2 13 

Swedes .. 


7 

0-7 

1 1 

Mangolds 


7 

0*4 

1 1 

Sugar Beet Pulp, dried.. 


65 

5*2 

0 16 

Beans 


66 

200 

10 13 

Good meadow hay 


31 

4*6 

4 15 

Good oat straw .. 


17 

0-9 

2 11 

Good clover hay 


32 

70 

5 1 

Vetch and Oat silage .. 


13 

1-6 

2 0 

Barley straw 


10 

0-7 

2 17 

Wheat straw 


11 

01 

1 12 

Bean straw 

- 

19 

1-7 

2 17 
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10 

6 

0 

13 

9 

12 

72 

2 

8 

1*43 

11 

10 

0 

10 

11 

0 

71 

3 

1 

1*66 

11 

2 

0 

10 

10 

12 

71 

8 

0 

1*61 

10 

17< 

0 

10 

10 

7 

71 

2 

11 

1*66 

10 

10 

0 

10 

10 

0 

71 

2 

10 

1*62 

10 

15 

0 

10 

10 

6 

71 

2 

11 

1*56 

11 

21 

0 

10 

10 

12 

71 

3 

0 

1*61 

12 

0 

0 

11 

11 

9 

60 

3 

10 

2*05 

11 

6* 

0 

11 

10 

14 

60 

3 

7 

1*92 

10 

18 

0 

11 

10 

7 

60 

3 

5 

1*83 

10 

8 

0 

11 

9 

17 

60 

3 

3 

1-74 

10 

7 

0 

11 

9 

16 

60 

8 

3 

1*74 

12 

8 

0 

11 

11 

17 

60 

3 

11 

2*10 

11 

2 

0 

11 

10 

11 

81 

2 

7 

1*38 

10 

lot 

1 

6 

9 

4 

66 

2 

9 

1*47 

24 

10$ 

1 

3 

23 

7 

69 

(i 

9 

3*62 

10 

0 

0 

13 

9 

7 

74 

2 

7 

1*38 

7 

16 

1 

3 

6 

12 

42 

3 

2 

1*70 

8 

17 

1 

3 

7 

14 

42 

3 

8 

1*96 

10 

0 

0 

18 

9 

2 

69 

2 

8 

1*43 

9 

7 

0 

18 

8 

0 

58 

2 

11 

1*66 

8 

10 

1 

3 

7 

7 

60 

2 

6 

1*29 

12 

0 

0 

10 

11 

10 

71 

3 

3 

1*74 

12 

0 

0 

11 

11 

9 

81 

2 

10 

1*62 

10 

16 

0 

16 

9 

19 

86 

2 

4 

1*26 

10 

0 

0 

8 

9 

12 

71 

2 

8 

1*43 

12 

16 

1 

6 

11 

9 

66 

3 

6 

1*87 

20 

10 

3 

10 

17 

0 

63 

6 

6 

3*44 

10 

6 

1 

1 

0 

4 

76 

2 

5 

1*29 

12 

16 

0 

11 

12 

4 

86 

2 

10 

1*62 

13 

5 

1 

11 

11 

14 

74 

3 

2 

1*70 

12 

12 

1 

11 

11 

1 

74 

3 

0 

1.61 

12 

7 

1 

11 

10 

16 

74 

2 

11 

1*56 

11 

16 

2 

4 

9 

11 

69 

2 

9 

1*47 

8 

10 

1 

10 

7 

0 

42 

3 

4 

1*78 

8 

lOf 

1 

10 

7 

0 

42 

8 

4 

1*78 

12 

0 

2 

5 

9 

16 

74 

2 

8 

1*43 

11 

6 

1 

6 

9 

19 

79 

2 

6 

1*34 

10 

10* 

1 

7 

9 

3 

67 

3 

8 

1*74 

11 

16 

2 

6 

9 

10 

73 

2 

7 

1*38 

10 

Of 

0 

19 

8 

11 

76 

2 

3 

1*20 

10 

lot 

0 

19 

9 

11 

76 

2 

7 

1*88 

9 

lot 

1 

0 

8 

10 

71 

2 

6 

1*29 

6 

0 

0 

9 

6 

11 

61 

2 

2 

1*16 

8 

6 

1 

0 

7 

6 

49 

3 

0 

1*61 

7 

16 

1 

0 

6 

15 

49 

2 

9 

1*47 

7 

16* 

1 

9 

6 

6 

43 

2 

11 

1*66 

Hull. 




1 At Liverpool. 




Wheat, British. 

Barl^, British feeding 
„ Canadian No.SWestern 
„ Danubian 
„ Persian 
„ Tunisian 
M Algerian 
Oats, Engli^, 'white .. 

„ „ black and grey 

„ Canadian No. 2 Western 

It PI II 3 «f 

„ Ar^ntine 
„ Chilian 
Maize, Argentine 
Beans, English, winter 
Peai, Japanese 

Dari. 

Millers* offals— 

Bran, British. 

„ broad. 

Middlings, fine, imported 
„ coarse, British .. 
Pollaids, imported .. 

Meal, barley .. 

„ maize 

»» »» germ .. .. 

„ locust bean 
,, bean 

». fieh . 

Maiie, gluten feed 
„ cooked fiaked .. 
Linseed— 

„ cake, English 12% oil 

II II II ^ II 

II II II 3% II 

Soya bean „ 5^% „ 

Cottonseed cake English* 

Emtian4i.5% „ 

»» „ Egyptian 4J% „ 

Decorticated cottonseed cake, 
7% oil 

Coconut cidce, 6% oil 
Ground nut okke, 6*7% oil .. 
Decorticated ground-nut cake, 
6*7% oil 

Palm kernel cake, 4^*5^% oil 
„ „ meal, 4^% oil 

„ „ meal 1%„ 

Feeding treacle 
Brewers' grains, dried ale 
.t », »» porter 

Malt culms «. .. 


No^—The prices quoted above represent the average prices at which actiud wholesale traosaqttoiu have tah 
plSM in London, unless otherwise stated, and refer to the price ez mill or store. The pr^ were current at the end 
July and are, as a rule, considerahly lower than the prices at local country marfcm, tiie dUfetenee due 
carnage and dealers* commission. Buyers can, however, easily compare the relative priosi of the feet^ itnilb 
offer at their local market by ^ method of oahmlati^ mwd in Umm notM. Thus, suppoes pabn kernel cake Is offsied 

ie 2s.^. agatnby 22*4, the number of pounds of starch MUlvalent In 1 u^ the eoet per lb. of staieh 

eqiUyaleat is 1*2^. A slniito oatoulatlon will show the relative ooet per lb. of starch eqntvaisiit ol olbir fsedtag staflls 
fiP the rMutts of such caloulatlons a buyer ean determine wbtehfsedlttff staff iSves fate 

mooted on his own market The manorial vMne per ton ffgures are mMatedonW 
of the fallowing unit pileae; Jf, Os. lid.; Pf0«, 2s. lOd.; S:»0, Bs. Sd. 
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the hot gases encounter the wet pulp, which is kept in oon- 
tinnouB agitation by means of plates or vanes fixed to the 
outer surface of the inner revolving drum. The temperature 
of the exit gases veiries from 96-110® C. Owing to the lower 
temperature to which the pulp is exposed in the Imperial 
drying process, the final product retains the light grey colour 
of the wet pulp, and meets with a special demand, especially 
from Holland. It commands a slightly higher price than 
the BOttner-dried pulp. For home consumption, it is cus¬ 
tomary to mix the products from the two processes, and it 
was on such mixed pulp that the dried beet pulp digestion 
trials in the Cambridge investigation were carried out. The 
Imperial process is not quite so efficient as the Battner, the 
rate of drying being about 1^ times as rapid in the latter 
process as in the former. 

In the manufacture of molasses-sugar beet pulp, the wet 
pulp, after leaving the pressers, enters a scroll, at one end of 
which a stream of molasses is allowed to run on to the pulp. 
The scroll conveys the material a considerable distance, and 
in this process the pulp and molasses become intimately 
mixed. The mixture then enters the dryer and is dried in the 
usual way. As made in the Peterborough Beet Sugar Factory, 
such molasses-beet pulp is said to contain ordinarily about 
20 per cent, of sugar. 

[In the Notes for next month, it is proposed to deal with 
the composition and manurial value of dried sugar beet pulp 
and molasses-sugar beet pulp.] 


MISCELLANEOUS NOTES 

AoBiotrLTUBAL produce, dtuing July, was 46 per cent, 
dearer than in the base years 1911-13, as compared with 
63 per cent, in the previous month, and 

The AgriCOltoial 42 per cent, a year i^o. Prices, as a 
Tiidax Number whole, tended towards lower levels dining 
the month, but the considerable reduction 
in values for fat cattle and sheep, and the low prices obtained 
for early potatoes, were the principal factors contributing to 
the fall of 8 points in the general index number. 

Ill the following table are shown the percentage increases 
as compmed with pre-war prices each month since January, 
1923 
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Percentage increase compared with the 
average of the corresponding month in 
19U~13 


Month 



1923 

1924 

1925 

1926 

1927 

1928 

January 



67 

60 

71 

58 

49 

45 

February 



63 

61 

69 

53 

45 

43 

March 



59 

57 

66 

49 

43 

45 

.. 



54 

53 

59 

52 

43 

51 

May 



54 

57 

57 

50 

42 

54 

June .. 



49 

56 

53 

48 

41 

53 

July .. 



50 

53 

49' 

48 

42 

46 

August.. 



52 

57 

54 

49 

42 

— 

September 



52 

61 

55 

55 

43 

— 

October 



50 

66 

53 

48 

40 

— 

November 



51 

66 

54 

48 

37 

— 

December 

,. 

,, 

55 

65 

54 

46 

38 

— 


Grain ,—The average price of wheat was 10s. lOd. per cwt. 
during July, or Id. per cwt. lower than in June, and the index 
number declined by 4 points to 34 per cent, above pre-war. 
Barley and oats were both 7d. per cwt. cheaper on the month 
at 10s. 3d. and 12s. Id. per cwt. respectively, and the index 
number for the former was 9 points lower at 37 per cent, 
above 1911-13, and, for the latter, 11 points lower at 58 per 
cent. In July last year, wheat and barley were comparatively 
the dearest cereals at 66 and 67 per cent, respectively above 
the base years, while oats were cheapest at 33 per cent. 

Live Stock .—^The prices realized for fat cattle and sheep 
during July were considerably lower than in the preceding 
month. There was a decline of nearly 4s. per live cwt. in the 
average for second quality fat cattle, the relative index 
number falling by 3 points to 44 per cent, above pre-war, 
while second quality fat sheep at an average of Is. were IJd. 
per lb. lower, and the index number declined from 83 to 66 
per cent, above the pre-war level. Fat pigs, however, as is 
customary at this season of the year, showed very little 
alteration in values, but the tendency of prices was lower 
and the index numbers recorded a fall. With the exception 
of dairy cattle, which were in good demand and about 10s. 
per head dearer in July, the prices of store stock were lower, 
although the difference in values was less acute than is usual 
at this period, and the index numbers were, therefore, higher 
than in June, store cattle being 6 points higher at 31 per cent, 
above pre-war, store sheep .12 points at 67 per cent., and 
store pigs 3 points at 25 per cent. 

Dairy and Poultry Produce. —^Milk, at 66 per cent, above the 
pre-war level, was a little dearer during July, the shortage 
caused by the exceptionally hot weather conditions resulting 
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in higher prices in the north-western area. Butter was also 
dearer^ but the price did not rise to the customary extent, 
and the index number fell from 54 to 50 per cent, above 
1911-13. A very considerable decline occurred in the price of 
cheese, and the index number, at 66 per cent, above pre-war, 
was very similar to that recorded in the first three months 
of the year, but was 8 points higher than in July last year. 
Eggs, at 36 per cent, above pre-war in July, were 2 points 
lower than in the previous month, and poultry 2 points higher 
at 54 per cent. 

Other Commodities .—The average prices obtained for first 
early potatoes in July were 37 per cent, above the base years 
1911-13, as against 61 per cent, in July, 1927, 21 per cent, 
in 1926 and 43 per cent, in 1925. I^ruit and vegetables, 
however, sold at approximately double the pre-war prices. 
There was very little variation in hay prices, but the average 
was lower, and the index number declined by 2 points to 
11 per cent, above pre-war as compared with 6 per cent, a 
year ago. Wool prices were rather higher on the month at 
78 per cent, above 1911-13, a rise of 3 points on the June 
index figure. 


Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 


1911-13. 


Commodity 

1926 

1927 

1928 

July 

July 

Apl. 

May 

Jime 

July 

Wheat 

73 

66 

34 

40 

38 

34 

Barley 

17 

67 

41 

41 

46 

37 

Oats.. 

33 

33 

64 

74 

69 

68 

Fat cattle .. 

40 

30 

43 

48 

47 

44 

Fat sheep .. 

69 

45 

78 

90 

83 

66 

Bacon pigs .. 

83 

43 

43 

42 

43 

41 

Pork pigs .. 

84 

49 

45 

40 

38 

34 

Dairy cows 

38 

25 

34 

33 

32 

34 

Store cattle.. 

33 

26 

22 

26 

26 

31 

Store sheep.. 

82 

65 

46 

60 

66 

67 

Store pigs .. 

139 

80 

36 

26 

22 

25 

Eggs . 

33 

31 

37 

35 

38 

36 

Poultry 

62 

62 

41 

61 

62 

64 

Milk . 

60 

66 

63 

63 

63 

65 

Butter 

66 

42 

66 

62 

64 

60 

Cheese 

78 

68 

78 

86 

91 

66 

Potatoes. 

21 

61 

94 

120 

126 

37 

Hay . 

8 

6 

11 

14 

13 

11 

Wool . 

23 

40 

71 

72 

76 

78 
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In continuation of the article on this subject, which 
appeared in the January, 1928, issue of this Journal, tiie 
following further data are given, obtained 
The Uie from trials carried out at two centres 

Water Bowls : during the winter of 1927-28, for the 
fnfliMnc ft on purpose of ascertaining the effect of 
Milk Yidds continuous access to drinking-water, as 
against intermittent watering, in the 
case of milking cows receiving a ration containing no roots. 

The centres conducting the trials were the Monmouthshire 
Agricultural Institute and the East Sussex Farm Institute. 
At the outset, it was hoped that the same experiment would 
be carried out also at the centres in Somerset and Cheshire, 
but circumstances making this impossible intervened later. 
The scheme outlined in the article referred to was followed, 
with the exception that a further provision was made that 
the cows should be rationed on dry foods only. 

The periods occupied by the trials were: Monmouthshire 
Agricultural Institute, October 12, 1927, to December 13, 1927 
(each trial period four weeks with an interval of one week), 
East Sussex Farm Institute, February 19, 1928, to May 6, 
1928 (each trial period five weeks with an interval of one 
week). 

The total amount of milk 3 delded by each group of cows 
with and without access to water bowls was as follows:— 

MontnoiUhahire Agricultural Institute (6 cows in group 1). 

(4 „ „ 2). 

With bowls. Without bowls, 

lb. lb. 

Group 1 . 2,366 3,238i 

Group 2 . 2,846 2,303} 

6,202 6,642j; 

Net decrease with bowls .. .. 340^ lb. 

East Sussex Farm Institute (6 cows in each group). 

With bowls. Without bowls, 

lb. lb. 

Group 1 . 7,786 6,2461 

Group 2 . 6,406^ 7,470 

14,191i 13,716J 

Net increase with bowls .. .. 476 lb. 

With regard to butter-fat content, the results at Mon¬ 
mouthshire Agricultural Institute are slightly in favour 
the bowls, but in the case of East Sussex Farm Institute ike 
results are against them. 
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There are no facilities for weighing cattle at East Sussex 
Farm Institute ; particulars of weights of the cows before 
and after the trials, therefore, were not recorded. 

It may be observed that the cows at the two centres differ 
materially in the average daily milk yield per head. Thus, 
at East Sussex Farm Institute, this average is approximately 
40 lb. per cow per day, whilst the corresponding figure for 
Monmouthshire Agricultural Institute is 21 lb. 

The yield obtained when water bowls were in use shows a 
slight increase (134| lb.) compared with the yield from the 
same cows watered in the ordinary way without the use of 
bowls. This increase is well within the range of experimental 
error, and bearing in mind that the scope of the experiment 
on this occasion was limited to trials at only two Institutes, 
there appears to be nothing to add to the ‘‘ Discussion of 
Results in the article previously referred to. 


In 1920 Miss L. Jones-Bateman, of Cae Glass, Abergele, 
presented to the Royal Horticultural Society a valuable silver- 
gilt replica of the Warwick Vase to be 
The used for the encouragement of fruit 

Jones-Bateman production. It has been decided to offer 
Cup for Research it triennially for researches in the growing 
in Fmit-Growing of hardy f^ts, figs, grapes and peaches 
in the open or under glass, and it is 
available for award in 1928. 

Candidates should submit accounts of their work by October 
31, 1928. The work dealt with must have been carried out 
by the candidate in the United Kingdom mainly during 
the past five years. The Cup will be held for three years by 
the successful candidate, who must give a bond for its safe 
return, and when the Cup is relinquished the holder will 
receive a commemorative gold medal. The holder will be 
eligible to compete on the next or any succeeding occasion. 

The assessors will be three, two appointed by the Royal 
Horticultural Society and one by the National Farmers’ 
Union, and they will report to the Council of the Royal 
Horticultural Society upon the originality and comparative 
potential value to the fruit*growing industry of the work of 
the candidates. The Council of the Royal Horticultural 
Society will award or withhold the Cup at its discretion. 
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NtiHBBB and declared value of animals, living, for breeding, 
exported from Great Britain and Northern 
of Ireland in the three months ended Jime, 
Breeding Stock 1928, compared with the corresponding 
period in 1927. {From returns supplied 
by H.M. Customs and Excise.) 


Country to which 
exi3orte(i 

April to June, 1928 

April to June, 1927 

Number 

Declared 

value 

Number 

Declared 

value 

Cattle 

Arp:6ntina 

Brazil 

Belgium .. 

Uruguay 

United States of America 
Irish Free State.. 

Kenya Colony .. 
Rhodesia.. 

Union of South Africa .. 
Australia.. 

Canada .. .^ 

Other coiuitries .. 

178 

64 

0 

32 

12 

449 

8 

6 

2 

0 

40 

7 

£ 

33,347 

4,483 

0 

6,340 

1,366 

7,376 

467 

200 

290 

0 

3,136 

1,035 

104 

0 

34 

13 

0 

1,828 

12 

0 

0 

46 

0 

9 

£ 

17,809 

0 

837 

•3,200 

0 

24,626 

904 

0 

0 

6,943 

0 

720 

Total .. 

798 

68,037 

2,046 

64,939 

Sheep and Lambs 
Argentina 

39 

965 

4 

100 

Belgium .. 

26 

207 

2 ! 

40 

Brazil 

117 

1,660 

0 

0 

Germany.. 

2 

20 

2 

70 

Spain 

9 

113 

2 i 

24 

Uruguay 

18 

800 

0 ; 

0 

Irish Free State .. 

36 

91 

100 ! 

268 

Australia.. 

0 

0 

65 i 

1,121 

Other countries ., 

24 

364 

10 

213 

Total .. 

269 

4,110 

186 

1,836 

Swine 

Argentina 

1 

22 

3 

120 

Czecho-Slovakia 

0 

0 

4 

84 

Denmark 

0 

0 

4 

20 

France .. 

2 

26 

7 

301 

Germany.. 

0 

0 

8 

82 

Italy 

23 

810 

0 

0 

Poland .. 

0 

0 

4 

100 

Portugal 

6 

112 

1 

26 

Japan 

0 

0 

10 

636 

Irish Free State ,. 

6 

33 

368 

1,153 

Other countries .. 

4 

166 

6 

164 

Total .. 

41 

1,168 

414 1 

2,676 
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An Order-in-Council, dated July 13, 1928, made under 
the Merchandise Marks Act, 1926, requires the marking with 
an indication of origin in certain circum- 
M^rlring of stances of imported Honey and imported 
Imported Honey fresh Apples. 

and Fresh The Order is published as Statutory 
Apples Rules and Orders, 1928, No. 571, copies 
of which can be obtained through any 
bookseller or directly from His Majesty’s Stationery Office, 
Adastral House, Kingsway, London, W.C. 2 (and branches), 
price Id. each, excluding postage. 

♦ ♦ ak sic >ic 

Studley College is one of the two colleges in England, 
aided by the Ministry, established for the education of women 
in agriculture. The college was founded 

Studley College, 30 years ago at Reading and was removed 
Warwickshire to Studley in 1903. In recognition of the 
value of the work done at the college, 
the Departmental Committee on the Re-assessment of Annual 
Grants to Institutions providing Higher Agricultural Educa¬ 
tion, recommended that Studley should be placed on the list 
of colleges receiving maintenance grants from the Ministry, 
and it now receives an annual grant of £1,000. 

The college and the adjoining farm are held on lease from 
the Trustees of the late Earl of Warwick. The Governors are 
proposing to acquire the freehold of the proi)erty, and the 
Treasury have authorized the Ministry of Agriculture and 
Fisheries to make a grant for the purpose not exceeding 
£5,000, on condition that the college provides a similar sum 
on a £ for £ basis and undertakes to furnish the balance 
needed to complete the purchase. It is understood that the 
Governors will shortly launch an appeal for raising the sum 
required. 

lie 4c He 

A DEMONSTRATION of fruit marketing was given at the 
Taunton Deane Horticultural Show—the Chelsea Show of the 
West—^which was held in Vivary Park, 
llarketing Taunton, on August 8 and 9 imder 
DemonstratioilS at ideal weather conditions. Growers from 
Agricultural all parts of Somerset and Devon watched 
Shows with much interest the demonstrations 

of grading and packing of apples on 
modem commercial lines. 

The Ministry’s officials in attendance were very fully occupied 
throughout the Show in answering inquiries of all kinds relating 
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to the marketixig of txmt, and it is estimated that no fewer 
than 4,000 persons passed round the exhibit. The interest 
displayed in the demonstration, not only by those engaged in 
the fruit-growing industry but by the general public, was 
remai*kable. 

An instructive and interesting exhibit concerning the 
marketing of cider, provided by the Somerset Farm Institute, 
was included in the demonstration. 

The approved National Mark labels were used for the first 
time at this demonstration, and the recently issued leafiet on 
Fruit Marketing Reform (Marketing Leafiet No. 7) was freely 
distributed. Many inquiries were made regarding the use of the 
National Mark, and it is worth noting that three prominent 
Somerset fruit farmers, in addition to deciding to adopt the 
National Mark Scheme, expressed their keen appreciation of 
the Ministry’s efforts to assist in the better production and 
marketing of home-grown fruit. 

Demonstrations covering pigs and potatoes were given at the 
Royal Lancashire Show at Oldham on August 2 to 6, and eggs, 
poultry and cattle at the Royal Welsh Show at Wrexham on 
August 8 to 10. 

The Ministry’s autumn programme of demonstrations is 
under consideration, and particulars will be given in a later 
issue of this Joubnal. 

sK 41 « 41 

With the aid of a grant from the Sugar Beet Factories, 
the Ministry in 1927 made arrangements, through the Local 
Education Authorities in the principal 
Sugar Beet beet-growing districts, for a scheme of 

Demon8traii0il8 demonstrations designed to bring before 
farmers various important points to be 
borne in mind in the cultivation of sugar beet. A review of 
one year’s work has now been issued by the Ministry,* indi¬ 
cating the conclusions provisionally reached, pending con¬ 
firmation by the further work which is being undertaken. 

The eoheme of demonstrations was designed to determine 
such points as the best width between rows, the difference 
between shallow and deep hoeing, time of singling, sowing 
on the ridge or on the fiat, and most suitable manuring. 

It was, however, arranged that each demonstration ^ould 
be confined to the elucidation of one factor. 

Growers will find in this concise report information and 
advice which should prove of considerable value to them. 

* Miscellaneous Publications, No. 63, 8nga/r Beet Demonatraiione^ 
obtainable from the Ministry, price 2d., post free. 
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AGRICULTURAL RETURNS OF ENGLAND 
AND WALES, 1928' 

Aobbagb xjndeb Crops and Grass and Numbers of Live Stock on 
HoIiDinos above One Acre in extent in England and Wales 
AS RETURNED BY OCCUPIERS ON JUNE 4 , 1928. 

(The figures for 1928 are subject to revision,) 

CROPS AND GRASS. 


Distribution 

1928 

1927 

Increase 

Decrease 


Acres 

Acres 

Acres 

Per 

Acres 

Per 

Total Acreage 




cent. 


cent. 

under aU Crops 
and Grass 

25,504,000 

25,590,000 

— 

— 


0-3 

♦Rougn 







Grazings .. 

6,176,000 

6,126,000 



— 

— 

Arable Land .. 

10,111,000 

10,310,000 

— 

— 

199,000 

1-9 

Permanent 







Grass : 







For Hay 

4,499,000 

4,317,000 

182,000 

4*2 

— 

— 

Not for Hay 

10,894,000 

10,963,000 

— 

— 

69,009 

0*6 

Total .. 

16,393,000 

16,280,000 

113,000 

0*7 

— 

— 

Wheat .. 

1,397,000 

1,636,000 

_ 

_ 


14-6 

Barley .. 

1,187,000 

1,049,000 


13-2 

— 

— 

Oats 

1,760,000 

1,761,000 



— 

— 

Mixed com 

119,600 

109,200 

■Ttjffi 11 


— 

— 

Rye 

Becuas, harvested 

31,200 

36,000 

— 

—: ! 


13-3 

as com 

166,900 

189,900 

.— 

— 


17*4 

Beans, picked or 




cut green 

Peas, harvested 

12,600 

11,800 


6-8 

■- 

— 

as com 

69,400 

76,900 

— 

— 


9*8 

Peas, picked or 





cut green 

46,000 

41,900 


7*4 

— 

— 

Potatoes 

488,600 

613,900 

— 

— 


4-9 

Turnips & Swedes 

722,100 

716,300 

6,800 

0-8 

- 

— 

Mangold 

298,400 

306,600 

— 

— 


2-4 

Sugar Beet 
Cabbage for fod¬ 

176,400 

222,600 

— " 

— 

47,200 

21-2 

der, Kohl - rabi 
and Rape 

126,100 

129,000 

_ 

_ _ 


30 

Vetches or Tares 

67,600 

80,700 

— 

— 

13,200 

16-4 

Lucerne.. 

37,300 

43,600 

— 

— 

6,300 

14*4 

Mustard for seed 
Cabbage for 

26,700 

38,000 

— 

— 


29*7 

human con¬ 
sumption 

27,900 

26,000 

1,900 

7-3 

_ 

— 

Brasil sprouts 
Cauliflower or 

30,400 

23,700 

6,700 

28*3 



Broccoli 

13,600 

11,700 

1,900 

16-2 




♦ Moimtam* Heath, Moor, Down and other rough land used for grazing. 
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Crops akd Grass— continued. 


Distribution 

1928 

1927 

Increase 

Decrease 


Acres 

Acres 

Acres 

Per 

cent. 

Acres 

Per 

cent. 

Carrots .. 

10,100 

8,700 

1,400 

161 

— 

— 

Onions .. 

1,700 

1,700 

— 

— 

— 

— 

Celery .. 

6,900 

6,700 

200 

3*6 

— 

— 

Rhubarb 

7,200 

6,700 

600 

7*6 

— 

— 

Linseed 

2,600 

2,600 

100 

4*0 

— 

— 

Hops 

23,800 

23,000 

800 

3*6 

— 

— 

Small fruit 

64,700 

69,200 

— 

— 


6*6 

Orchards 

248,300 

248,700 

— 

— 


0*2 

Clover and Ro¬ 
tation Grasses : 
For hay 

1,668,000 

1,686,000 



mm 

M 

Not for hay.. 

871,000 

876,000 

— 

— 

KSljlll 

0*6 

Total .. 

2,439,000 

2,461,000 

— 

1 

22,000 


Bare Fallow .. 

468,200 




— 

— 


Tho total area returned this year under crops and permanent grass 
or classified as rough grazings on agricultural holdings exceeding one 
acre in extent in England and Wales is 30,680,000 acres, or 36,000 
acres less than in 1927. The area under crops and permanent grass 
is 26,604,000 acres, a reduction of 86,000 acres as compared with 1927, 
while the acreage of rough grazings at 6,176,000 acres shows an increase 
of 50,000 acres. 

The reduction in arable land has continued, the acreage returned 
this year being 10,111,000 acres, or 199,000 acres less than in 1927, 
while land laid down to permanent grass shows an increase of 113,000 
acres. 

Cereals .—^The improvement shown in the wheat acreage during tlie 
last two years has not been maintained, the acreage of 1,397,000 
acres returned this year showing the large reduction of 239,000 acres, 
or 14*6 per cent. With the exception of the years 1895 and 1904 the 
wheat acreage is the lowest on record. 

The reduction has been general throughout the coimtry, only one 
county in England and three in Wales showing increases, and these 
are quite negligible. While substantial decreases have occurred in all 
the largest wheat-growing areas, the heaviest decreases were in the 
North-Eastern Counties, where Norfolk lost over 20,000 acres and 
Lincolnshire nearly 27,000 acres. The Yorkshire wheat acreage 
decreased by nearly 33,000 acres, while Essex returned nearly 13,000 
acres and Suffolk about 14,000 acres less. 

There has been a substantial recovery in the barley acreage, which 
last year was the lowest on record. The area returned under this crop 
is 1,187,000 acres compared with 1,049,000 acres in 1927, an increcuse 
of 138,000 acres, or over 13 per cent. The great majority of the 
counties returned larger areas under this crop, the biggest increases 
being 28,000 acres in Lincolnshire, 22,000 acres in Norfolk, 15,000 
acres in Suffolk and 13,000 acres in Yorkshire. 

The acreage under oats is slightly larger than last year, the area 
being 1,760,000 acres compared with 1,751,000 acres in 1927. 
Relatively small increases in acreage were shown in most of the 
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Northern and Eastern counties, and also in the East Midland counties, 
but these increases were almost counterbalanced in total by the 
decreases which occurred in the remaining counties in England and 
in the whole of Wales. 

Mixed com shows an increase of 10,400 acres, or 1 per cent., in 
which nearly every county shared. 

Forecasts of the yields per acre of corn crops, based on the con¬ 
dition of the crops on August 1, suggest that the total production of 
wheat, barley and oats this year will be approximately as shown in 
the following table. These forecasts were made when practically all 
the crops were still uncut and are consequently subject to revision:— 



Forecast 

Production 


1928 

1927 


Tons 

Tons 

Wheat 

.. 1,201,000 

1,423,000 

Barley 

938,000 

862,000 

Oats 

.. 1,355,000 

1,344,000 


Beans and Peas,- The total area of beans is 169,500 acres, or 
32,000 acres less than in 1927. The decrease is wholly in beans for 
harvesting as com, which decreased by 33,000 acres, or 17*4 per cent. 
The acreage of beans picked green shows an inci:ease of 800 acres, or 
6-8 per cent. The total area of peas is 114,400 acres, a reduction of 
4,400 acres compared with 1927. Here again the reduction is due 
to the drop in the acreage to be harvested as corn, which decreased 
by 7,600 acres to 69,400 acres. Peas for picking green occupied 45,000 
acres, an increase of 3,100 acres over 1927. 

Potatoes,- - There is a decrease of 25,400 acres, or nearly 5 per cent., 
in the acreage of potatoes as compared with last year, the acreage 
returned this year being 488,600 acres against 513,900 acres in 1927. 
Minor increases are shown in four counties only. The greatest decreases 
are in Yorkshire, which shows a reduction of nearly 5,600 acres, or 
about 8 per cent. Lincolnshire shows a net decrease over its three 
divisions of 488 acres, while Cheshire and Lancjashire show losses of 
800'acres and 1,402 acres resi>ectively. Other noteworthy decreases 
are 1,370 acres in {Staffordshire, 1,250 aci’es in Durham and 1,690 
acres in Kent. 

Sugar Beet, — A sharp leduction is shown in lht> acreage under sugar 
beet, which at 175,400 acres is 47,200 acres, or over 21 per cent., less 
than in 1927. The bulk of this reduction is shown in the Eastern 
Counties, whore Norfolk, Suffolk and Essex returned about 10,000, 
6,000 and 5,000 acres respectively less than last year, and in Lincoln¬ 
shire and Yorkshire, which returned 9,000 acres and 5,000 acies 
respectively less. Salop lost the relatively small acreage of 700 acres, 
and the Isle of Ely 2,780 acres. Minor increases were shown in Warwick 
and Hereford. 

Fodder Roots ,—The area under turnips and swedes is 722,100 acres, 
a slight increase of 5,800 acres on the acreage recorded last year. 
This increase was distributed over a large number of counties in 
England, but only one county in Wales increased its acreage iindei* 
this crop. On the other hand, the acreage under mangolds continued 
to decline, the area for this year being 298,400 acres com])ared with 
306,600 acres in 1927. Most of the English counties, and all except 
two counties in Whales, recorded a decrease in the acreage of mangolds, 
exceptions being found in the Northern and North-Eastern comities, 
where the biggest, though relatively small, increases occurred in 
Lincolnshire and Yorkshire. 

Other Crops, —^Most other farm crops again show reduced acreages. 
Cabbage for fodder, kohhrabi and rape show a decrease from 129,000 
aef^ to 126>100 acres. Mustard for seed is reduced from 38,000 acres 

2Q 
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to 26,700 acres. Vetches on 67,600 acres show a decrease of 12,200 
fKires, while lucerne has dropped from 43,600 acres in 1927 to 87,300 
acres this year. The acreage of rye is 31,200 acres, or 4,800 acres less 
than in 1927. Hops are being grown on a slightly increased acreage, 
the area for this year being 23,800 acres, or 800 acres more than in 
1927. 

Vegetables .—^The acreage under vegetables shows an appreciable 
increase. Cabbage for human consumption was grown on 27,900 
acres, or 1,900 acres more than in 1927. Brussels sprouts increased 
from 23,700 to 30,400 acres, and cauliflower or broccoli from 11,700 
acres to 13,600 acres. The area of carrots has been increased from 

8.700 acres to 10,100 acres, and celery from 6,700 acres to 6,900 acres. 
Rhubarb has increased from 6,700 acres to 7,200 acres. The acreage 
of onions is returned at 1,700 acres, the same as in 1927. 

Frtdt .—The total acreage of orchards is returned at 248,300 acres, or 
practically the same as last year. Minor changes shown in almost 
every county result in a net decrease of about 400 acres. The largest 
increases recorded are 610 acres in Kent and 660 acres in Worcester, 
while Gloucester and Middlesex show reductions of 460 acres and 
370 acres respectively. A greater decrease is shown in the axba of small 
fruit, the acreage of 69,200 acres returned last year having fallen to 

64.700 acres, a reduction of 4,600 acres, in the current year. This 
decrease is mainly due to a reduction in the strawberry acreage, which 
decreased by 2,800 acres to 20,000 acres. The raspberry acreage at 
6,200 acres shows little change, while currants and goosel^rries grown 
on 34,600 acres show little or no material variation from last year's 
returns. 

Clover and Rotation Qraases and Meadow Hay .—^The acreage returned 
as under clover and rotation grasses Is 2,439,000 acres, or 22,000 acres 
leas than in 1927. The decrease is mainly in the ckcreage used for hay, 
which at 1,668,000 shows a loss of 18,000 acres. Meadow hay shows 
an increase from 4,317,000 acres to 4,499,000 acres, an addition of 
182,000 Chores. 

Bare FaUow .—^The area of land returned as bare fallow has increased 
from 423,400 acres to 468,200 acres, an addition of 44,800 acres, or 
10*6 per cent. The North-Eastern counties show the greater proportion 
of this tnorease. 

LIVE STOCK. 

Cattle. 
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The totid number of cattle is 6,026,000. This total is 249,200, or 
4 per cent, less than the number returned in 1927, and represents 
the first decrease to be recorded since 1921. All classes show a 
reduction. With the exception of the four Northern Counties, decreases 
were shown throughout the country, but the relatively heaviest 
I'eductions were in the eastern counties. 

The number of cows and heifers in milk or in calf is 2,723,200 
compared with 2,790,700 in 1927, a drop of over 2 per cent. In heifers 
in calf alone the reduction is 32,100, or over 8 per cent. The number 
of cattle under one year shows a substantial decrease of 78,300, or 
6*6 per cent., while yearlings, which increased very slightly last year, 
show a decrease of over 4 per cent. Other cattle (over two years old) 
have also been reduced by 51,800, or about 5 per cent. 


Shebf. 



1928 

1927 

Increase 

Decrease 

Ewes kept for 
Breeding 

No. 

6,833,900 

No. 

6,962,200 

No. 

Per 

cerU. 

No. 

128,300 

Per 

cent. 

1-8 

Other Sheep :— 
One year and 
above 


2,821,600 



242,200 

8-6 

Under one year 


7,288,500 

— 

— 

315,700 

4-3 

Total of Sheep 


17,072,300 


— 


40 


For the first time since 1922 there has been a reduction in the 
number of sheep returned, the total of 16,386,100 being 686,200, or 
4 per cent, less than in 1927. The decrease is general throughout the 
country except for minor increases in five counties in England and one 
in Wales. The reduction in the number of breeding ewes, however, 
is relatively much less than in other sheep, the number of ewes being 
only 128,300, or 1*8 per cent, less than last year, whereas other sheep, 
one year and above, have declined by 242,200, or 8-6 per cent., to 
2,579,400, and lambs under one year by 315,700, or 4*3 per cent., to 
6,972,800. The number of rams and ram lambs for service in 1928 
shows an increase from 196,350 to 200,410. 


Pigs. 



1928 

1927 

Increase 

Decrease 


No. 

No. 

No. 

Per 

cent. 

No. 

Per 

cent. 

Sows kept for 
Breeding 

379,800 


_ 1 


13,100 

3*3 

Other Pigs 

2,588,100 



12-6 

— 

— 

Total or Pigs. . 

2,967,900 




— 

— 


The number of pigs returned as on agricultural holdings on June 4 
is ao4 far behind the record year of 1924. The total number returned 
is 2,967,900, an increase of 276,400, or 10-3 per cent, over the previous 

2q2 
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year. Practically every county shared in the increase. Tliere is, 
however, a reduction of 13,100 in the number of sows kept for 
breeding. Most counties share in this reduction, the chief exceptions 
being Devon, Norfolk and Sussex, with increases of 657, 975 and 
425 respectively. 

Hobses. 



1928 

1927 

Decrease 

Horses used for Agricul- 
tural purposes (in¬ 
cluding Mares for 

No. 

No. 

No. 

Per 

cent. 

Breeding) .. .. 

Unbroken Horses (in¬ 
cluding Stallions):— 

732,500 ! 

746,200 

13,700 

1*8 

One year and above.. 

96,500 

106,900 

10,400 

9-7 

Under one year 

38,100 

40,200 

2,100 

5-2 

Other Horses .. 

171,300 

183,900 

12,rf00 

6*9 

Total of Hobses 

1,038,400 

1,077,200 

38,800 

3-6 


The number of horses on agricultural holdings continues to decline, 
although it may be noted that the total reduction is somewhat less 
than that recorded last year. Horses used for agricultural purj^oses 
(including mares for breeding) show a decrease of 13,700, or rather 
less than last year’s reduction. On the other hand, the decline in 
breeding, as evidenced by the number of foals, which last year showed 
signs of being €u*rested, is again in evidence. 

The number of foals is 38,100, a drop of 2,100, or over 5 per cent., 
compared with a reduction of 800, or 2 per cent., recorded last year. 
The decrease in the number of foals is actually and relatively greater 
in the case of heavy foals than light foals, a fair number of coxmties 
showing an increase in the latter. Tlio number of stallions being lised 
for service increased from 3,174 to 3,199. 

Acreage of Hops ,—Preliminary statement compiled from the returns 
collected on June 4, 1928, showing the acreage under liops in each 
county of England in which hops were grown, with a comparative 


statement for the 

years 1927 and 1926. 

1928 

1927 

1926 

Coimties, &c. 

Acres 

Acres 

Acres 


/ East .. 

3,280 

3,170 

3,500 


Mid .. 

4,940 

4,790 

5,260 

Kent .. .. ■ 

Weald .. 

6,580 

6,330 

6,940 


^ Total, Kent .. 

14,800 

14,290 

15,700 

Hants .. 


990 

950 

1,030 

Hereford 


3,780 

3,590 

4,170 

Surrey .. 


160 

150 

180 

Sussex .. 


2,150 

2,150 

2,380 

Worcester 


1,790 

1,770 

2,030 

Other Coimties 


130 

100 

110 

Total 

«• • • . • 

23,800 

23,000 

25,600 
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Merchandise Marks Act, 1887.—The Berkshire County Council have 
carried through, on behalf of the Ministry, the prosecution of a 
Hampshire finn of millers in respect of the sale as “ Sussex ground 
oats of a mixture of ground oats, ground tapioca root, ground barley 
and ground oat shudes* The firm was fined £10 and costs. 

♦ ♦ ♦ ♦ Hs 

Agricultural Scholarships.—On the recommendation of the Advisory 
Committee on Agricultural Science, post-graduate agricultural training 
scholarships have been awarded to the following;— 

Name Subject 

W. W. Glaister . . .. .. Animal Husbandry. 

W. A. Jones .. .. .. Agricultural Botany. 

G. T. Joyce .. .. .. Dairying. 

A. B. Fowler .. .. .. Animal Breeding. 

Two of the three existing scholars are being sent for their second 
year to Cornell University, U.S.A. 

9K lie s|c 4c 4: 

Research Scholarships.—On the recommendation of tho Advisory 
Committee on Agricultural Science, researcli scholarships have been 
awarded to the following ;— 

Name Subject 

A. J. Pugh .. .. .. Soil Chemistry. 

H. E. Wright .. .. .. Animal Nutrition. 

G. D. H. Bell .. .. .. Plant Breeding. 

A. C- Hoyle .. .. .. Plant Pathology. 

F. R. Tubbs .. . . .. Plant Physiology. 

J. Y. Bogue . . .. .. Veterinary Physiology. 

Two existing scholars in soil chemistry are being sent to Ziiricih 
and Dresden and one scholar to Ames, Iowa ; seven existing scholars 
are continuing their work in this coimtry. 

♦ ♦ 4( ♦ 4c ♦ 

Enforcement of Minimum Rates of Wages.—^During the month ending 
August 15, legal proceedings were instituted against six employers for 
failure to pay minimum and overtime rates of wages fixed by the 
Oiders of the Agricultural Wages Board. Particulars of the cases are as 
follo’ws ; - “ 

Arrears No. of 

County Court Fines Costs of workers 

wages con- 

£ s. d. £ s. d. £ s. d. cemed. 
Cumberland . Whitehaven 800 4170110 00 3 

Lindsey .. Horncastle .200 100 700 1 

Wiltshire .. Malmesbiiry 400 100 500 1 

Brecon .. Talgarth*.. — 0110 4 16 0 1 

Flint . . Caerwys ..100 — 67 10 1 

Glamorgan .. Penmaen ..060 — 213 10 1 

£16 5 0 £7 8 0 £135 17 8 8 

Proceedings were also taken against an employer under Section 9 
f3a) of the Act (refusing information). The case was heard at Kendal in 
Westmorland and the defendant was fined £1. 

* Dismiss«>d under the Probation of OffendoTS Act. 
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Foot-and-Moalh Disease* —^The existenoe of foot-and-mouth disease 
was confirmed on August 2» at Catforth, Woodplumpton, near Preston, 
Lancs, and the usual restrictions were applied to an area of approxi¬ 
mately 15 miles round the infected premises. A further outbrealj: on 
premises about two miles from the original case occurred on August 8. 

No further outbreak having occurr^ in the Yorks, North Biding, 
infected area—^referred to in the August issue of this Joubstal— ^the 
restrictions in that area were withdrawn on August 13. 

One hundred and seven outbreaks in all have been confinned since 
January 1 last, involving 14 counties and the slaughter of 3,046 cattle, 
4,204 sheep, 1,673 pigs and 6 goats. 

« « * ii> « 

NOTICES OF BOOKS 

Cost Accounting Applied to Agriculture, as an aid to more productive 
farming. J. S. King, B.Sc. (Econ.), B.Sc. (Agric.), London, N.DJl. 
Pp. xiii+182. (Oxford : The University Press. Price 7s. 6d. net.) 

Cost accounting is a somewhat laborious form of book-keeping, 
devised solely to give the management of the business to which it is 
applied information about the costs of processes and products, which 
is essential to the efficiency of its organization. In industrial imder- 
takings with any claim to scientific management, costing systems 
are, nowadays, a recognized part of the office routine; in agriculture 
in this country they are so rare as to be virtually non-existent. 
Considering the circumstances of the farming industry, however, 
there are fairly adequate reasons for this deficiency, but agricultural 
costing is carried on, notwithstanding, as one of the means of approach 
to the study of farm economics, by co-operation between farmers 
and agricultural economists. 

The methods of agricultural costing are of recent origin, and they 
may be regarded as still somewhat experimental. As practised, the 
costs determined divide themselves into two classes—direct and 
indirect. To take the wheat crop as an example, the direct cost is 
composed of the labour, both manual and horse, the seed, and certain 
fertilizers (e.g., nitrate of soda) which may be applied. These things 
make up what Mr. King names the prime cost of the crop, and each 
of them can be allocated with ease and accuracy. Other costs are 
incurred in the process of wheat production which ccmnot be apportioned 
directly; there is the rent of the land, the residual fertility from 
previous years, the wear and tear of implements and gear of all kinds, 
and the general expenses incurred in the maintenance of the establish¬ 
ment as a whole. It is in regard to the treatment of these indirect 
costs that Mr. King’s handli^ of his subject differs, in substance, 
from that of previous writers. 

The recognized practice of agricultural cost accotmtants is to 
apportion the indir^t as well as the direct costs over the saleable 
products of the farm. Thus the wheat crop will be debited, in addition 
to the prime costs charged against it, with its share of rent, the 
estimated value it derives from manures and evdtivations applied in 
previous years, and with a proportion of the general expenses of the 
farm establishment. The amounts of the rent and of the general 
expenses are accurately ascertainable, but their apportionment is, 
of course, arbitrary. The amount of the benefit inherit^ from pievious 
acts is itself an arbitrary figure, and its apportionment renders it 
doubly so. Agricultural economists working by the costing method 
have thought it worth while to make these arbitrary apportionments 
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and to include them in the make-up of the total product-cost. It 
does not vitiate comparisons of prime costs, whilst it permits of 
comparisons of total costs. 

It is here where Mr. King tries a fall with the earlier exponents 
of farm costing. His contention is that these apportionments of indirect 
charges have no substantial basis, that in general the individual farm 
product has no final cost that is determinable independently of the 
costs of other produce, and that there is little advantage to be gained 
from a comparison of total costs except in those cases where conations 
exactly comparable obtain on the farms in question. Mr. King advocates 
the construction of prime costs only, and the inclusion of other matters 
in accounts of their own. Whether this check on the exuberance of 
the cost accountant in agriculture is timely, or whether his estimates 
and apportionments are worth the risk, is a matter for the consideration 
of individual readers. 

The book has a good index, but, curiously, no list of contents, 
and the reader has to hunt through its pages to discover what are 
the subjects of the different chapters. 

ElBOtro-FftraiillFf or the Application of Electricity to Agriculture* 
By R. Borlase Matthews, Wh.Ex., A.M.Inst.C.E., M.I.B.E. Pp. 
xvii+367. (London: Ernest Benn, Ltd,, 1928. Price 25s.) 

Mr. Borlase Matthews spoils his case by undue enthusiasm. If he 
realized that a few authenticated cost accounts are worth a world of 
estimates, which in the nature of things are not easy of verification, 
the cause for which he stands might be further advanced. What are 
we to make of an author who can print such a statement as this (p. 30): 

“ In certain districts in France, 125 horse-power ploughs are in 
use, coupled through their own transformers direct to the main 
30,000 volt transmission lines. Such a set works steadily all 
through the autumn, winter and spring —Sundays and night time 
included —and hence is a welcome addition to a rural distribution 
scheme.” 

The words italicized must be strong meat to the most credulous reader 
—^but Mr. Matthews offers no explanation of this 168-hour week ; he 
does not seem to think such a revolution in farming practice worthy of 
comment. 

He goes on to say (p. 32) that “ the farmer can afford to pay a good 
price for electric service,” and calculates (p. 33) that on the Continent 
the average charge to the farmer is 4d. a unit for power and 7d. for 
lighting ; and yet later on (p, 179) he bases certain calculations upon 
current costing 0‘86d., 1-Od. and l*4d. a unit. One wonders if he 
thinks these ” good prices ” in present circumstances in English rural 
areas. Again he assumes (p. 177) that if electric ploughing were 
introduced; the farmer would pay the driver less than a tractor-driver 
because less skill would be required. He cannot realize that such 
arguments—and these are but scunples—tend to destroy rather than 
create faith in his estimates and forecasts. 

Frankly, Mr. Matthews does not seem to have faced fairly the 
obvious difficulty which confronts most enthusiasts for nnal electrical 
development. To prove that it is financially remimerative, they not 
infrequently assume that the farmer will substitute electricity for 
other forms of power in ploughing and other cultivations, and although 
Mr. Matthews admits that electric ploughing ” will probably not be 
used in many districts for a few years ” (p. 28), he seems to regard it as 
an immediate possibility. It need not be disputed that the farmer 
would probably adopt electric ploughing if the cost proved in practice 
to be less than under the present system, and if the supply of electricity 
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were made reasonably easy: but proof that electric ploughing iit 
cheaper still appears to be lacking. It may be true that “ over 200 
electric ploughs are now in existence ” in Europe (p. 182), but readers 
are not favoured with those comparative costings which would give 
them at least part of the information required. These costings might 
not be conchisive, because the relative advantages of different sources 
of power differ with the country concerned : but they would bo 
distinctly helpful and illuminating. Some of the 200 electric ploughs 
are certainly imsuccesfiful: but what of the more or less successful 
ones? Will not some investigator provide reliable returns of work done 
and profits or losses incurr^ ? 

We may all be in agreement with Mr. Matthews that electricity 
possesses very great social advantages, and that rural electrification 
is desirable upon these groimds if upon no others. The progress of 
rural electrification nearly everywhere has shown that the primary 
demand is for lighting, and that a certain demand for other household 
purposes and for power to drive stationary machinery for agricultui-e 
and rural industries follows or accompanies the primary demand. At 
the present time it does not seem discreet to urge the case upon other 
groimds, and advocacy should be restrained by prudent consideration 
for flnemcial success. One must distinguish between accomplished 
fact and experimentation and expectation. This seems to be where 
Mr. Matthews fails us. He would have written a better book if he had 
kept to the one or the other. A practical handbook based rigorously 
upon accomplished fact would have been more useful ; a prophetic 
work dealing with experimentation and the possibilities of the future 
would have been more entertaining. 

A commendable feature of the book is the copious bibliography 
appended to each chapter : this will be useful to every student of the 
subject, whether he shares Mr. Matthews’ enthusiasm or not.. 

A minor correction may be noted : Mr. Matthews at pp. 200- 20 J 
gives credit to the Ministry which belongs elsewhere. 

Sixteenth Report of the Board of Agriculture for Scotland. (Cmd. 3100. 
H.M. Stationery Office, Adastral House, Kingsway, London, 
W.C. 2. Price 2s. net.) 

The report of the Board of Agriculture for Scotland for the year 
ended December 31,1927, gives a comprehensive survey of the nimieroUs 
activities of the Department, and contains valuable detailed informa¬ 
tion on such subjects as land settlement, loans, agricultural education, 
research and development. 

The number of applicants settled on the land during the year was 156, 
making a total of 4,916 settled since 1912 ; outstanding applications 
numbered 8,226, and an attempt is made in an appendix to classify 
these into various categories. During the year the Board acquired 
seven properties for subdivision into small holdings, and at the close 
of the year the number of separate estates in the Board’s possession 
was 71, covering a total area of 315,834 acres. Of this area 260,119 acres 
had been allocated to applicants either as new holdings or enlargements 
of existing holdings, while the bulk of the remainder consisted of 
crofts, woodlands, etc., unsuitable for land settlement purposes. 

In view of the prevalent misunderstanding relating to the disposal of 
vacant holdings, the report includes a useful explanation of the Board’s 
position and procedure in this connexion. 

In regard to agricultural education, there is an interesting note, 
summarizing the report of Mr. J. R. Campbell, late Assistant Secretary 
of the Department of Agriculture and Technical Instruction for Ireland, 
who was invited by the Board to carry out an inquiry “ as to how far 
agricultural education in Scotland id reaching those actually engaged 
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in fanning and is directly productive of improvement in farm practice.” 
Mr. CampbelPs main conclusions were that while agricultural education 
hcfcd undoubtedly been the means of effecting very great improvement 
in farm practice, particularly as regards dairying, manuring, seeding and 
poultry-keeping, it was not reaching a sufficiently large proportion of 
those engaged in farming. This was not due to any lack of effort on 
the part of the Colleges, but to the difficulty of conveying instruction 
in scientific subjects to the older generation of fanners, whose habits and 
minds were already formed and fixed before the attempt to educate them 
in technical agriculture eonunenced, Mr. Campbell considers that local 
organization of young farmers and workers, primarily for educational 
purposes, is essential, and he suggests short winter courses at local 
centres and the formation of circles, clubs, or societies which would 
organize further activities for the extension of agricultural knowledge. 

Under the auspices of the Scottish Milk and Health Association, an 
important investigation was carried out by the Rowett Research 
Institute to test the effect on the health and growth of school children 
of supplying them with an extra ration of milk. Experiments were 
carried out at seven different centres in Scotland. It was found that the 
addition of i pt. to 1 pt. of milk per day during school days was followed 
by a definitely increased rate of growth, and in most cases there was a 
distinct improvement in the children’s condition. This beneficial effect 
was obtained with either whole or separated milk, but the eating of 
biscuits of caloric or energy-yielding value ecjual to that of the separated 
milk had no such effect. These findings are of impoitance both from the 
point of view of the children’s health and from that of the milk industry, 
and the tests are to bo repeated by the Scottish Board of Health. 

The report records a steady increase in the number and membership 
of the Scottish Women’s Rural Institutes. At the close of the year there 
were 625 Institutes with a membership of, approximately, 35,000. As in 
previous years, shows for the exhibition of handicrafts and farm and 
garden produce were organized in various parts of the country. The 
Carnegie Trustees renewed for a period of three years their grant in 
aid of the organization of classes in dramatic art, folk-dancing and choir 
singing in the Institutes in the north-western area, and also provided a 
grant for similar classes in other parts of the country. 

Classing the Clip: A Handbook on Wool-Classing. By Clarence E. 
(bwley. Pp. 186: 9 plates. (Sydney; Angus & Robertson, 
1928. Price 15s.) 

- This book has been written in plain language to provide, for those 
concerned in the Australian wool trade, a survey of the various processes 
from shearing to selling the wool—^but particularly of “ classing ” the 
clip. The suivey is necessarily rapid, but we should imagine that, to tlie 
Australian farmer, as well as to those engaged in handling the clip fof 
the market, it should be instructive. To the English farmer, as an in¬ 
dividual, the book will be of academic rather than of practical interest. 
On the other hand, the co-operative wool-marketing societies that are 
developing in this coimtry will, doubtless, find much information of 
value in Mr. Cowley’s work. It should be remembered, however, that 
wool-growing is on a different basis in Australia, and its relative import¬ 
ance in the farming industry is very much greater than is the case 
heia. 

The author’s puipose is practical, and he is not concerned to discuss 
the latest technical investigations into wool problems ; but it is a little 
surprising to find no specific mention either of defects due to tar¬ 
branding or of the recently discovered substitutes. Apparently there 
is less trouble from branding in Australia than in other parts of the world. 
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APPOINTMENTS 

Feeling that it might be of coneddeiuble aseistanoe to 
farmers and others to know to whom they may apply for 
guidance and advice on the various technical matters connected 
with their work, the Ministry decided to publish in this Journal 
lists.of the principal officers of the various institutions for 
agricultural education in England and Wales. Thereafter, 
changes in the staffs will be notified from time to time as they 
occur ; and various other appointments of interest to farmers 
may be similarly recorded. 

A list of the principal officers of the various County Agri¬ 
cultural Education Staffs and Farm InstituteB appeared in 
the April and May issues. In last month’s (Aug.) issue was 
given a list of the staffs of certain of ihe Agricultural 
Colleges and University Agricultural DepartmentiS; the 
remainder are given below. 


PRINCIPAL WHOLE-TIME MEMBERS OF TEACHING STAFFS AT 
UNIVERSITY DEPARTMENTS OF AGRICULTURE, AGRICULTURAL 
COLLEGES, ETC., IN ENGLAND AND WALES 

(Note: Tfieee lists also include those Advisory Officers who undertake 
tecuihmg duties,) 


Agriculture 

Professor 


Lectiirers.. 


Department of Agrienltnre, Armstrong College, 
Neweastle-iipon-Tyne 

.Clement Heioham, MA. 

i R. W. Wheldon, D.Sc. 

H. C. Pawson 

C. H. Wbstwater, M.A., B.So., 
N.D.A., N.D.D. 

AgricuUural Ohemistry 

Adviser .. .. B. Thomas, M.Sc., A.I.C. 

Leoturer.A. A. Hall, M.So., Ph.D., F.I.C. 

AgricuUwral Zool^ogy and Entom^ologij 

Adviser.. R. A. H. Gray, M.A., M.So. 

Leoturer.L. Morrison, B.So. 

Agricultural Botany 

Leoturer.R. G. Heddle, M.A., B.So. 

Land Surveying and Estate Management 

Leoturer.D. T. Adam, B.So., N.D.A., 

P.A.S.I. 


VeterifMry Science 

Adviser.W. L. Stewart, M.R,C.V.8. 

Dairy Bacteriology 

Adviser.D. W. Henderson, B.So., N.D A., 

N.D.D. 

Agricultural Economics 

Adviser.B. H. Dinsdalb, MA. 

Agricultural Mycology 

Adviser.F. T. Bennett, B.So. 
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South-Eattern Agrioultural College, Wye 


Principal .. 
Agriculture 

Lecturers.. 


Assistant Lecturers 

Economica 
Lecturer .. 


R. M. Wilson, B.Sc. (Agrio.). 



R. M. Wilson, B.Sc., (Agric.). 
V. R, S. ViOKBBS, M.R.A.C. 
H. W. Kersey 


V. C. Fishwick, P.A.S.I., N.D.A., 
N.D.D., B.D.F,A. 

H. B. Bbsooby, P.A.S.I., N.D.A. 

J. Wyllib, B.Sc., N.D.A. (Hons.), 
N.D.D. 


Agricultural Engineering 
Lecturer .. 

Veterinary Science 
Lecturer (and Vice-Principal).. 
Chemistry 
Adviser .. 

Lecturer .. 


Assistant Lecturers 


Botany 

Lecturer .. 

Assistant Lecturers 

Geology and Zoology 
Lecturer .. 

Agricultural Zoology 
Lecturer .. 

Mycology 
Adviser .. 

Surveying and Building Construction 

Lecturers.. 

AgricuUiiral Law, Forestry, 

Lecturers.. 

Poultry 
Lecturer .. 

Horticulture 
Lecturer .. 

Assistant Lecturer 


C. W. Davies, T.D.A. 

T. W. Cave, F.R.C.V.S. 

W. Goodwin, M.Sc., Ph.D. 

S. D. F. Harwood, M.A., F.I.C. 
F. L. C. Scrivener, B.Sc. (Agric.), 
Dip. Agric. 

A. H. Burgess, B.Sc. (Agric.) 

L. W. Cole, B.Sc. (Agric.), Dip. 
Agric. 

S. T. Parkinson, B.Sc. 

R. T. Pearl, B.Sc., A.R.C.Sc., 
D.I.C. 

R. M. Harrison, B.Sc., A.R.C.Sc. 


The Rev. S. G. Bbadb-Birks, 
D.Sc. 

C. A. W. Duffield, M.C., F.E.S. 

Prof. E. S. Salmon, F.L.S. 

A. H. Haines, P.A.S.I. 

W. G. V. Glossop 
Bookkeeping and Cost Accounting 
/A. H. Haines, P.A.S.I. 

* * (H. W. Kersey 

.. F. W. Rhodes, D.S.O. 

.. W. Miskin 

.. A. H. Bird, M.A., Dip. Hort. 


Midland Agrioultural and Dairy College^ 

Sutton Bonington 

Principal .. .. .. Thos. Milburn, Ph.D., N.D.A., 

N.D.D. 

Agriculture 

Lecturer .. .. .. .. H. G. Robinson, M.Sc., F.L.S. 

Lecturer and Farm Manager .. J. Dxtnoan, N.D.A. 

Farm Bailiff and Demonstrator J. Hall 
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Chemistry 
Lecturer .. 

Assistant Lecturers 

Botany 

Lecturers.. 

Zoology^ Entomology and Geology 
Lecturer .. 

Veterinary Science 
Lecturer .. 

Economics 
Lecturer .. 

Bookkeeping 
Lecturer .. 

Surveying and Engineering 
Lecturer .. 

Building Gonatmction 
Lecturer .. 

Dairying 

Lecturer and Instructor 

Assistants 

Bacteriology 
Lecturer .. 

Poultry-keeping 

Lecturer and Instructor 
Assistant 
Horticulture 

Lecturer and Instructor 


A. C. Burns, M.Sc., F.I.C., F.C.S. 
E. R. Ling, B.Sc., A.R.C.Sc., 
A.I.C. 

G. O. Fox 

/E. Holden, M.Sc. 

]h. H. Stirbup, M.Sc. 
vA. Roebuck, N.D.A. 

E. Holden, M.Sc. 

W. J. Ironside, M.R.C.V.S. 

A. Jones, B.Sc. 

C. W. Roberts, B.Sc., N.D.A. 

G. R. Hunter, B.Sc. 

t 

• G. Tolley 

. J. G. W. Stafford, N.D.D. 

Miss A. A. Pritchard, B.D.F.D. 
Miss K. F. Kaye, N.D.D. 

. Miss M. G. D. Taylor, N.D.D. 

. R. B. Shaw 
. Miss V. Milner, N.D.P. 

. O. D. Kimble, F.R.H.S. 


Harper Adams Agricultural College, 
Newport, Salop 


Principal .. 

Agriculture 

Lecturer and Farm Director . 

Lecturer .. 

Chemistry 

Head of Department .. 
Lecturer .. 

Demonstrator 
Botany and Zoology 

Lecturers.. 

Economics and Accounts 

Lecturers.. 

Veterinary Science 
Lecturer .. 


. C. Crowther, M.A., Pli.D. 

. W. B. Thompson, B.Sc., N.D.A. 
(Hons.), N.D.D. 

. A. C. Campbell, N.D.A., N.D.D. 

. W. M. Davies, M.A., B.Sc., A.I.C. 
. T. O. Wilson, B.Sc. 

. W. H. Radford, A.I.C. 

(D. H. Robinson, B.Sc., N.D.A. 
. jN. C. Preston, B.Sc. 
vS. G. Jary, B.A., Dip. Agric. 

F. S. Dennis, Dip. Econ. 

A. C. Campbeix, N.D.A. 

W. T. Wilson, F.R.C.V.S., 
M.R.S.I. 


Surveying and Building Construction 

Lecturer.W. E. Watson, N.D.A., P.A.S.T. 

Dairying 

Lecturer.Miss J. A. Browne, N.D.D., 

C.D.D. 
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NATIONAL INSTITUTE OF POULTRY HUSBANDRY 
Director .. .. .. .. Prof. T. Raymond PABKHtrasT, 

B.Sc. (Agric.), M.Sc. 

Assistant Director .. .. H. Howes 

Research Assistant .. .. F. C. Bobby, N.D.P., N.D.A. 

Senior Practical Assistant .. E. W. Fogdbn 

Assistant .. .. .. W. King Wilson 

Statistician .. .. .. F. J. Dudley, B.A., Dip. Agric. 

Seale-Hayne Agricultural College, 

Newton Abbot, Devon 

Principal .. .. .. .. D. R. Edwardbs-Ker, O.B.E., 

M. A., B.Sc. 

Agriculture 

Head of Department .. .. T. J. Shaw, M.C., N.D.A. 

Lecturer .. .. .. .. A. Noble, N.D.A. 

Assistant Lecturer .. .. L. R. Waugh, B.Sc. (Agric.) 

Farm Bailiff . . .. .. J. F. Codd 

Agricultural Chemistry 

Lecturer.E. Vanstone, D.Sc.,M.Sc.,F.I.C., 

F.C.S. 

Agricultural Biology 

fF. R. Horne, B.A., N.D.A., 
Lecturers.. .. .. .. N.D.D. (Hons.) 

^C. A. CoswAY, B.Sc. 

Agricultural Engineering^ Siirveying^ cf’C. 

Lecturer .. . . .. .. J. J. Flower, B.A., B.A.T., 

P.A.S.I. 

Dairying 

Lecturer .. .. .. .. W. B. V. Tresidder, N.D.A., 

N. D.D. 

Horticulture 

Lecturer .. . . .. .. C. T. Mackintosh, Dip. R.H.S., 

F.R.H.S. 

Poultry-keeping 

Lecturer .. .. .. .. I. Rhys, N.D.P. 

Book-keeping 

Lecturer .. . . .. .. C. C. Cattermull, F.l.S.A. 

Forestry 

Lecturer .. .. .. .. H. McClelland 


Royal Agricultural College, Cirencester 

Principal .. .Prof. J. R. Hanley, A.K.C.Sc., 

Ph.D. 


Agriculture 

Lecturers.. .. .. .. 

Dairying and Poultry Management 


J, F. H. Thomas, B.Sc., N.D.A. 
P. S. Brown, N.D.A. 


Lecturer.H. E. Wells, N.D.A., N.D.D. 


Estate Management and Book-keeping 


Lecturer.S. W. Edwards, P.A.S.L, A.A.I. 


The Horticultural College, Swanley, Kent 

Principal .. .. ,. . • Miss K. Barratt, D.Sc., A.K.C.Sc. 

Horticulture 

[Miss A. M. DicHens, B.Sc. 

Lecturers. iD. Wilmshurst 

vMisa S. Fillmer 
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Botany and Geology 

Leatvaer . 

Chomiotry and Phyaica 
Lecturer .. 

VegetMe Pathology and Zoology 
Lecturer. 

Dairying 

Lel^urer. 

PouUty^keeping 

Lecturer. 

Stttdley CoUege 

Principal .. 

Agriculture 

Lecturer and Instructress 
Farm Memager and Lecturer .. 
HortkvUure 

Lecturers.. 

Instiiictor 

Veterinary Science and Bacteriology 
Lecturer .. 

Dairying 

Lecturers.. 

Chemistry and Botany 
Lecturer .. 

Book-keeping 
Lecturer .. 

Poultry Husbandry 

Lecturers.. 

Entomology 
Lecturer .. 


Miss M. G. Holbibb, M*Sc* 

Miss H. G. Mitchbix^ B.Sc. 

Miss A. P. Wilson, 

A.R.C.SC. 

Miss V. P. Bruff 

Miss F. M. Hill, N.D.P. 

Warwickshire 

Miss E. H. Ekins, B.Sc., N.D,H. 

Miss S. E. B. Blair, B.Sc. (Agric.) 

E. E. Duddleb, C.D.A. 

Miss D. Garstang, N.D.H. 
,Miss M. Richards 

F. Sorb 

Miss V. E. Chbke, N.D.D. 

Miss V. E. Chbkb, N.D.D. 

Miss H. M. Hatohwbll, N.D.D. 

Miss M. Madge, B.Sc., Ph.D. 

Miss M. Buckle, B.A. 

[Miss M. Mann 
[Miss M. Carter, B.Sc. 

Miss D. Garstang, N.D.H. 


Royal Veterinary College, London 


Principal .. 

Pathology and Bacteriology 
Professor 

Surgery 

Professor 

Medicine and Hygiene 
Professor 

Materia Medica 
Professor 

Anatomy 

Professor 


F. T. G. Hobday, C.M.G., 
F.R.C.V.S., F.R.S.E. 

Tom Hare, M.D., B.V.Sc., 
M.R.C.V.S. 

J. Maoqueen, F.R.C.V.S. 

G. H. Wooldridge, F.R.C.V.S., 
M.R.I.A. 

A. R. Smythb, M.R.C.V.S., 
D.V.S.M. 

J. McCunn, M.R.C.S., L.R.C.P., 
M.R.C.V,S. 

• • 


APPOINTMEHTS :~CHANG£S AND CORRECTIONS 
County Agrleultural Education Teaching Staffs, Enghmd 

Hereford : Miss O. Jenkins, N.D.D., has been appointed Instructress 
in Dairying and Poultry-keeping vice Miss B. W»U, N.D.D.. 
B.D.F.D. 
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ADDITIONS TO THE LIBRARY 

AgriouUure^ General and Miscellaneous 

AahUy^ Sir W ,—^The Bread of our Forefathers. An Inquiry in 
Eoonomio History. (206 pp. + 8 pi.) Oxford : Clarendon Press ; 
London : Hiunphrey Mi&ord, 1928, 12s. 6d. [338.1; 63 ; (09).] 
BcUeaoUt Beatrice, —William Bateson, F.R.S. His essays and 
addresses, together with a short account of his Life. (473 pp. 
-f 2 pi.) Cambridge University Press, 1928, 21s. [69; 92.] 
Beneuean, S. L ,—Latter-day Rural England, 1927. (221 pp.) 

London : Benn, 1928, 8s. 6d. [63 (42).] 

Power for Cultivation and Haulage on the Farm. Being the 
Report of a Conference held at Rothamsted on February 9, 1928, 
under the chairmanship of Sir Merrik Burrell^ C,B,E. (61 pp.) 
London: Benn, 1928, 2s. 6d. (Rothamsted Conferences VI.) 
[637; 63.17.] 

Ramann^ Dr, E, —The Evolution and Classification of Soils. (Trans¬ 
lated by C. L. Whittles.) (128 pp.-f 1 pi.) Cambridge: W. Heffer, 
1928, 78. 6d. [63.111.] 

Jones, D, F, —Selective Fertilization. (163 pp.) University of 
Chicago Press. London: Cambridge University Press, 1928, 
10s. [676.4.] 

Reychler, L, —Mutation with Orchids. (164 pp. -f 48 pi.) Brussels, 
1928. [Private circulation only.] [63.1962 ; 63.522.] 
International Labour Office (League of Nations), —Studies and 
Reports, Series K. (Agriculture) No. 8. The Representation 
and Organization of Agricultural Workers. (210 pp.) Geneva, 
1928. London : P. S. King & Son, 3s. [331.88.] 

Rural Industries Bureau, —^Pamphlet No. 26. Small Power Plant 
for Farm and Workshop (Second Edition). (47 pp.) London, 
1928, 4d. [63.17 ; 63.193.] 

Rural Industries Bureau, —^Leaflet No. 30. The Country Wood¬ 
worker and His Shop. (23 pp.) London, 1928, 6d. [63.193.] 
Merchandise Marks Act, 1926.—^Report of the Standing Committee, 
set up by the Minister of Agriculture and Fisheries, the Secretary 
of State for the Home Department, and the Secretary of State 
for Scotland, on Apples and Pears. (11 pp.) [Cmd. 3062.] 
London: H.M. Stationery Office, 1928, 3d. [343.53; 63.41.] 
British Museum, —Guide to an Eidiibition of Manuscripts and 
Printed Books illustrating the History of Agriculture. (30 pp. 
+ 8 pi.) London, 1927, Is. [06; 63 (09).] 

Shaw, Sir Napier, —^Manual of Meteorology. Vol. II. Comparative 
Meteorology. (446 pp.) Citmbridge: University Press, 1928,366. 
[661.6.] 

Howard, A,, and Howard, Q, L, C, —India of To-day. Vol, VIII. 
Indian A^oulture. (98 pp. + 0 pi.) Oxford University Press; 
London : Humphrey Milford, 1927, 3s. 6d. [63 (64).] 
Ghatterton, Sir Alfred, —^Rural Economics in India. (The Russell 
Lecture, 1926.) (30 pp.) Oxford University Press; London: 
Humphrey Milford, 1927, Is. 6d. (338 (54); 338.1 (64).] 

UJ5, Ifhstitute of Government Research, —^Monograph No. 47, The 
Bureau of Plant Industry; Its History, Activities and Organiza¬ 
tion. (121pp.) Baltimore: Johns Hopkins Press, 1927. [63(73).] 
The Condition of Agriculture in the United States and Measures 
for its Improvement; A Report by the Business Men’s Com¬ 
mission on Agriculture. (273 pp.) New York and Washington : 
Chamber of Commerce of U.S.A.. 1927, $2.60. [338.1 (73); 

63 (73).] 
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Agrieoltural Edueation and Rese»eli 

Mimatry of Agriculture and Fisheries* —^Report of a Sub-Committee 
of the Inter-Bepartmental Committee of the Ministiy of 
Agriculture and Fisheries and the Board of Education on the 
Practical Education of Women for Rural Life. (61 pp.) London : 
H.M. Stationery Office, 1928, 6d. [37 (42); 376.] 

Midland Agricultural and Dairy College* —^Its Establishment and 
Development 1896-1928. Together with Students* Successes. 
(19 pp.) Sutton Bonington. 1928. [374.9.] 

Colonial Agricultural Service. Report of a Committee appointed 
by the Secretary of State for the Colonies. [Cmd. 3049.] (47 pp.) 
London : H.M. Stationery Office, 1928, 9d. [37.] 

Co-operative Marketing 

U*S. Department of Agriculture. —Technical Bulletin No. 67. 
Co-operative Marketing of Live Stock in the United States by 
Terminal Associations. (111pp.) Washington, 1928. [334.6; 

63.6; 38.] 

U.S. Department of Agriculture. —Technical Bulletin No. 63. 
Co-operative Marketing of Grain in Western Canada. (116 pp.) 
Washington, 1928. [334.6; 63.31: 38.] 

Legal Handbooks 

Dumaday^ W. H. —Milk and Dairies Handbook, being the fourth 
edition of Hadden’s Handbook of the Laws relating to Dairies, 
Cow-sheds, and Milk-shops. (264 pp.). London : Hadden Best, 
1927, 15s. [614.32; 63.70.] 

The Surveyors' InstUviion. —^The Landlord and Tenant Act, 1927. 
(Prepared by Edgar Foa, M.A.) (100 pp.) London, 1928, 2s. 6d. 
[347.] 

Field Crops 

Seale-Hayne Agricultural College. —^Pamphlet No. 26. Grassland 
Management. A report on Intensive Stocking and Nitrogenous 
Manuring. By T. J. Shaw. (20 pp.) Newton Abbot, 1928. 
[63.33; 63.33-16.] 

Soviet Union, —The Selection, Breeding and Culture of Sugar Beet 
Seeds in the Soviet Union. (54 pp.) New York; Aratorg 
Trading Corporation. [63.3433 (47).] 

Sedle-Hayne Agricultural College. —Pamphlet No. 24. Four Years’ 
Variety Trials with Potatoes. By A. Noble. (15 pp.) Newton 
Abbot, 1928. [63.512-194.] 

Ohio Agricultural Experiment Station. — Bulletin 416. The 
Influenco of Fertilizers on the Vitamin B Content of Wheat. 
(41 pp.) Wooster, 1927. [63.311.] 

Tobler, Prof. F. —^Der Flachs als Faser—und Olpflanze, (273 pp.) 
Berlin : Julius Springer, 1928. [63.34111.] 

Fruitgrowing 

Tukey, H. B. —^The Pear and its Culture. (126 pp. -f 11 pi.) 
New York : Orange Judd Publishing Co., and London ; Kegan 
Paul, Trench, Trubner & Co., 1928, 7s. 6d. [63.41.] 

Plant Pests and Diseases 

South-Eastern Agricultural College, Wye. —The Downy Mildew of 
the Hop. By Prof. E. S. Salmon and W. M. Ware. (28 pp. + 
6 pi.) Dept, of Economic Mycology, Wye, 1927, 6d. [68.24.] 

Minnesota Agricultural Experiment Station. —Technical Bulletin 
37. Physiologjic Specialization and Parasitism of Helmintho- 
sporium sativum. (101 pp. + 12 pi.) St. Paul, 1926. [63.24.] 

I’riiitocl under the Anthority of HUi Majbstt's Stationbbt OmcB 
by the London Caledonian Press Ltd., 74 Bwlnton Street, Gray’s Inn lload, London, W.C.l 
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hx Ti&w of the many inquiries it has received as to the 
scope of the new^ Agricultural Credits Act, the Ministry 
thinks that it may be us^ul to state 
Th 6 briefly what are the main provisions of 

Agricaltaral the Act. 

Otedite Act» 1028 The Agricultural CSredits Act, which 
received the Royal Assent on August 3, 
is a measure designed to improve the credit facilities 
obtainable by farmers as regards ( 1 ) Long Term Loans for 
the purchase or improvement of agricultural land, and ( 2 ) 
Short Term Loans for ordinary trading purposes. 

It is important to observe that loans under the Act will 
not be made by the Government, nor is any Government 
machinery set up by the Act for this purpose. 

The scheme in outline is as follows :— 

Part /. Long Term Credit —Under this part of the Act, 
long term loans will be made by a Company to be estab¬ 
lished for the purpose, and to be known as “ The Agricul¬ 
tural Mortgage Corporation.” Loans secured on mortgages 
on agricultural land will be for a period not exceeding 60 
years, and will amount to not more than two-thirds of the 
ascertained value of the land. They will be repayable by 
equal yearly or half-yearly instalments of capital and interest 
or on such other terms as may be authorized. The company 
will also be empowered to make loans imder the Improvement 
of Land Acts, 1864-1899, for agricultural purposes. 

Steps are being taken to "establish the Corporation, but 
some time must neoessarily'^elapse before it is in a position 
to start business. When it has been formed, full particulars 
will be aunounced. It not at present possible to give any 
information as to the rate of interest or other details, which 
can only be settled by the Company when established. 

/Parf II. Short Term Credit—Tlda part of the Act is 
e^cju^vely concerned with facilitating advances to farmers 
015 cq-pperatiye fifooieties from the ordinary banks^ 

Hitherto the farmer has been able to borrow from the bank 
oh iiis personal security or on the security of title-deeds (if be 
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is an own&r of property) or on the cectirity of such non- 
agrieultural wealth as he may possess. He has not been in a 
position to borrow by giving the banks an effective first 
charge on the wealth which his own industry created, i.c., 
farm crops and stock. Crops and stock are the tenant-farmer’s 
main assets. The purpose of this part of the Act is, therefore, 
to enable the farmer, if he so desires, to obtain advances 
from the banks on the security of those assets ; it empowers 
a farmer to create a charge in favour of a bank on any or all 
of his farm stock, farm implements and other agricultural 
assets. The charge would be either a fixed charge on certain 
specified assets, or a floating charge, but would not prevent 
the farmer selling in the ordinary way the property so charged, 
provided the amount received on sale was paid over to the 
bank. The charge will rank after rent, rates and taxes, and 
will be registered by the Land Registry. The Register will 
be open to inspection, but it will be illegal to publish any 
list of such charges or the names of farmers who have 
created them. 

The Act does not in any way restrict the purposes for 
which money may be borrowed under Part II. Whether it 
be for the purchase of farm requisites, for the execution of 
minor improvements, or for the payment of seasonal labour, 
the farmer is left entirely free. It also provides considerable 
freedom as to the way in which the farmer may create a 
charge on his property as security for a loan. 

This part of the Act came into operation on October 1 , 
1928, and farmers desiring to make use of it should apply 
to their banks. 

Copies of the Act are available from H.M. Stationery Office, 
Adastral House, Kingsway, London, W.C. 2, price 3d., or 
post free 4d. 

The second report of the Empire Marketing Board, recently 
issued,* shows that during the period under review, viz,, 
May, 1927, to May, 1928, the Board has 
Eknpire considerably increased its support of 

Haiketing Board: scientific research and economic investiga- 

Seocmd BOKnrt tions. Although the majority of the 
grants have been made to institutions 
in the United Kingdom—owing, no doubt, to the fact that 
these institutions are relatively well staffed and equipped— 

*£M.B. 9, Empire Marketing Board,^May, 1927, to May, 1928. 
H.M. Stationery Office* Price is, 6d, net. 
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it is plearang to note that the Board has now extended its 
grants to other countries in the Empire^ and also to new fields 
of science. 

In an appendix to the report is given a list of grants for 
research and other schemes supported by the Board, among 
these being : £22,000 per annum towards the organization 
and establishment of a Colonial Advisory Council of Agriculture 
and Aniinal Health, and a Colonial Agricultural Service, with 
a specialist wing for research work and an agricultural wing 
for administrative work; £3,000 per annum to the Liverpool 
School of Tropical Medicine for research into metazoan im¬ 
munity—^which ior lay purposes may be described as the 
rendering of animals immune to insect attack through the skin ; 
a capital grant of £45,000 and £5,000 per amium to the De¬ 
partment of Scientific and Industrial Research for the erection 
of a new station at East Mailing, for cold-storage experi¬ 
ments on a semi-commercial scale. With the aid of a further 
grant from the Board the Department of Scientific and Indus¬ 
trial Research is also undertaking an investigation into the 
refrigerated transport of Irish Free State dairy produce. 

The Royal Botanic Gardens, Kew, with the assistance of 
a grant from the Board, will now be able to classify a further 
collection of over 300,000 herbarium specimens in its possession, 
while the Imperial Bureau of Mycology has been given a grant 
to enable it to be housed in a new building on a site which 
will allow it to retain its close connexion with the Botanic 
Gardens. A capital grant of £30,000 has been made to the 
Natural History Museum to provide adequate accommodation 
for the housing of its entomological library and collection of 
some 5,000,000 insedjs. 

The Government of Southern Rhodesia is now taking part 
in the Board’s scheme for the investigation of the mineral 
content of pastures, with special reference to certain deficiencies 
in the soil and their effect on the growth and strength of 
live stock. The Ontario Agricultural College is undertaking 
a study of quality in eggs and the effect of diet on their 
hatching capacities. With the aid of a grant from the Board, 
the New Zealand Department of Scientific and Industrial 
Research proposes to establish a Plant Breeding and Seed 
Research Station at Palmerston North, while the Welsh Plant 
Breeding Station has been given a grant for the prosecution and 
co-ordination of research in grasses and clovers. A grant has 
been made to the Scottish Society for Research in Plant 
Breeding to enable it to undertake an investigation into virus 

2b2 



^ Batfiaii •Boikgt 

^seWM itt 'ii<}tatoes. A oftpital grant 6f '£l<9,000 4iid‘ A' 
tenahoe grwdt of £3,000 haer been made t6‘<^ AMitM Breed£i% 
Research Deportment of Edinburgh University OHid ^^tite 
Rifitiih Research Aasociatidn'f<hr 'thh 'Wec^h ahd Worated 
Industries, for research ihto lmuhnnienteii pTbldeMfS df 
binbling and ^termination Of eflOOtit^ 'riiaAdaJS^ Of’ taw 
trooli- ■ ' ■ ' ' ' " ”" ^ '■ 

A specW worker has been appointed to the Staflf of‘t&fe 
Agricultural Economics Research Institute of pxfoj'd'Uijlv'eif- 
sity for the collection and dissemiimtdoii^ of dA^ ii6h<^oriuhg 
the economics of agricultural produclioii, :inth special ^feiferu^ 
to the technique and results of Oost accoiihting and stki^oy 
methods. 

The Government qf Sierra Leone h^ been given a .grwt, 
on a pound for pound basis, towards the establishdient of an 
ezperUnental fruit farm for testing tlie economic cost of 
growing and ehippug b a n an a s and grape fruit; and tke 
Government of Rji has been promised a grant fcff work on the 
improvement of methods of oulrivating, handling, d^Tuig and 
grading of copra. 

Grants from the Bo»rd have also enabled leading agricnl* 
tmrid smentiBtB of the Empire to travel overseas, while the 
recent. Imperial Agricultural Research Conferenoe was an 
occasion when overseas research w'orkers visited this country 
and w^ enabled to discuss thdr problems both with members 
of the Board and research woricers in the . United Kingdom. 

Id pnrsuahce of its general policy of utilizing existing Govern¬ 
ment organizations, the Board has sought the advice of the 
Ministry on applications for grants for investigations bearing 
on the agriculture of the home country. Where giants have 
actually been made to research institutes already aided by 
the Ministry, thS administration of these grants has, at the 
request of the Board, been undOrt^en by the Ministry. The 
mdie important of the investigations, the grants for Ttiuch 
are administered by the Ministiy, are as follows:—Research 
iiito''passes, Ethd clovers (Aberystwyth); the relation betWeen 
tiie oduditibhs unifer which fruit trras are grown'mid tiiO 
kbepliig'qu^t^. ofthpiffuit' (Bristcd University); thephydicSbgjy 
of tepti^i^icm and gprowil^ ^’farih animals, and tlm metA** 
kcdlsm' of pigii^xited '^linials' (CAmbrid^ Uhiversrty); ‘rodt^ 
stock dewefopmtda$"At^ the' prihcinies tmdOTfyii^' stobk-and 
scion reliati!o^ihi|Ns‘ (£4st 'MtiUng) ;' tmd mhircd df’ inseii^ 
pests of stdr^’-'inibdtibi^' (Iihpu^ Coidlegb)'!." ■ ' ' - 
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HttB t^lfth ibultial PonUaT^ and 'Rabbit Confeienoe at 
the Harper Adams Agricultuiral Ooillege -was held on August 
14 to 17. 

Twellfh Annnal At the opening session < ^ OharlEis 

^ 'POidtry - Howell Thomas, Permanent Seoretaiy to 

g Oontee n ce the Ministry.,, addressed the Conference ; 

a full report of his address will be foiled 

on page 013. 

In the eToning, papers were read by Captain £. T. Hainan 
and Mr. P. C. Bobby. Captain Hainan dealt with the work 
of the poultry nutrition experiments at Cambridge on the 
dig^tibility of the comment poultry feeding stufb, while 
Mr. Bobby reviewed certadn experiments recently conducted 
at the Institute on the effect on egg production of different 
methods of housing poultry. 

Professor R. T. Parkhurst opened the proceedings on 
Wednesday morning with an address on the influence of 
certain foods on egg production, and particularly with regard 
to the size of the egg. Experimental work at Idaho had shown 
that sour skim milk was 8ui)erior to all other foods in the 
influence it had on the weight of eggs produced. 

Mr. F. W. Rhodes, of Wye College, contributed a paper on 
fattening poultry, and Mr. T. Montague May spoke on '^e 
preparation and marketing of dticks. The demand for table 
poultry, Mr. Rhodes said, was satisfactory. The most suitable 
food for fattening had been found to be Sussex ground oats 
mixed to the consistency of cream by the addition of sour, 
separated milk, with 10 per cent, of fat added during the last 
week or 10 days. 

A large audience attended the lecture given by Dr. F. A. E. 
Crew on the principles of poultry breeding. Dr. Crew’s con¬ 
tention was that the real test of breedii^ is in the bduivionr 
of the progeny, and that the breeding value of an individual 
should be estimated by an examination of a sample of its early 
progeny. Pedigree is a valuable aid in the work of selection, 
but its importance is commonly over-emphasized. Dr. Crew 
also dealt with the question of in-breeding and the value 
of first crosses. 

On Thursday morning, lifr. F. J., Dudley coniaributed a 
paper on a study of the records of the Harper Adams Egg 
Laying TriaJs; Mr. F. B. Hutt, of the Animal Breeding 
Researeh Depairtment, Edinburgh, dealt with the subject 
of abnormal embryos in incubation } and a paper ky 
Professor Parkhurst on commercial hatcheries in the United 
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States and the principles underlying their successful working 
concluded the poultry section of the conf^ence. 

At the rabbit conference which followed, Mr. E. C. 
Richardson gave a lantern lecture on the i^pearance and 
^imination of recessive characters in rabbits, and Mr. A. 
Arbuthnot dealt with the question of commercial fur pro¬ 
duction, particularly in reference to the fight against disease. 
In the evening Dr. J. B. MacDougall gave an interesting 
lecture on rabbit production, with special reference to the 
economic side of the question. Addresses by Mr. W. King 
Wilson, on some experimental work at the National Institute 
of Poultry Husbandry, and Mr. N. S. Barron, on rabbit diseases, 
brought a most successful conference to a close. 


Thb packing station of the Swanley Fruit Packing 
Company, Limited, of which photographs appear opposite, 
was opened by Sir William Lobjoit on 
Swanley Rrnit September 3, 1928. On the same day. 
Packing Station apples were consigned from it to various 
markets under the National Mark, the 
first label being pasted on a case by Mr. B. J. Thompson, 
C.B., O.B.E., an Assistant Secretary of the Ministry. The 
Swanley Station was thus the first incorporated packing 
station to use this mark. 


Marketing The following is a list of the marketing 
Demonstrations at demonstrations arranged for the months 
Agrionltaral Shows of October, November and December:— 


Show or Place 

Date 

Subjects 

Wisbech (in connexion with 

Wisbech Conunercial Fruit 

Show). 

October 10-11 

Fruit. 

Imperial Fruit Show, Man- 

cheater 

October 19-27 

Fruit; potatoes. 
Eggs; pigs. 

London Daixy Show .. 

October 22-26 

Northamptoo (Live Stock 

Mcuket) 

October 31- 

November 1 

Pigs. 

Great Yorkshire Potato Show, 

Doncaster 

November 6 

Potatoes. 

Birmingham Fat Stock Show.. 

December 1-6 

Pigs. 

Smith^ld Show, London 

December 10-14 .. 

Pigs. 





(Top) l^xterior viow. (Contra) Itoreivin^^ ond of gradiiij? niadjino, showing grading 
table. (Bottom) J)oJivery ond of grading machine, sliowing box press. 

TjfK SwANLioY Bruit PAOKmn (!o.’s Packino Station. 


To fare pnqe (loa. 
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RECENT DEVELOPMENTS IN GRASSLAND 
MANAGEMENT 

Sib a. D. Hall, K.C.B., LL.D., F.R.S., 

Chief Scientific Adviser, Ministry of AgricvUure and Fisheries ; 

AND 

J. G. Stewabt, M.A., B.Sc., 

Deputy Chief Inspector for Education, Ministry of Agriculture 

and Fisheries, 

Of late years, considerable interest has been aroused in a 
method for increasing the productivity of grassland by the 
use of repeated dressings of nitrogenous manures, a method 
which had originated in Germany during the War period. 
The employment of nitrogenous fertilizers on grazing land was 
contrary to usual British practice, which had grown up round 
the experimental work initiated by Sir William Somerville at 
Cockle Park. The British practice was founded upon the 
development of white clover in the pastures, which follows the 
application of basic slag or other phosphatic manures. Since 
the white clover gathers nitrogen from the atmosphere and 
accumulates combined nitrogen in the soil, the pasture was 
enriched for the grasses as well as the clovers, and a marked 
improvement in the grazing value of the herbage followed. 

The British experiments also seemed to show that nitrogenous 
fertilizers, or even dung, deteriorated rather than improved 
the quality of the herbage, and resulted in no increase but 
even a diminution in the amount of meat or milk yielded by 
the pasture. Speaking broadly, the British principle was to 
stimulate the growth of clover by the fertilizers, and to trust 
to the clover alone to bring in the essential nitrogen. Without 
doubt it has proved to be a cheap and effective way of improving 
the class of pasture with which the experiments were chiefly 
concerned, i,e,, the poorer hill pastures on heavy or sour land. 

The German trials, however, made a more direct attack 
upon the problem of production. They were concerned with 
grassland of perhaps more than average quality, already 
useful for milch cows, and were directed to making the 
grass do more towards furnishing the food required for milk 
production, having regard to the fact that supplies of cake 
and similar concentrated nitrogenous foods were lacking, while 
s}nith6tic nitrogen fertilizers were available. Professor Warm- 
bold, to whom the conception of the system is due, began 
with a basal manuring with phosphates and potash, and 
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amounting on the \<rhole to thfe(e .Ov* tonr times the amount 
a British farmer would ever employ. By this means he obtained 
a very rapid growth of grass, rich in the p^teiihs which are 
^ essential to nutrition, and it was an esseniaid feSrtiire bf his 
system that the stock should always have the young leafy 
grass that is characteristic of a good ptotui:*e in its spring 
flush of growth. To this end he divided the grassland into 
4 series of small paddocks triiich were heavily stocked in 
succession, so as to be grazed down in a short time. As 
one enclosure was eaten off, the Stock were moved on to an 
adjoining fresh pasture, and a dressing of nitrogen was given 
to the grazed area in CMrder to start it into growth again. 

There is no essential discrepancy betwera the British and 
the German 83 ^tems, contradictory as the methods may soem 
to be: the one is a cheap means of effecting a slow reform 
of poor land, the other an intensive method of rapidly 
oonwerting fertilizer into cattle food of high productive 
value. When the Ministiy was first led to examine Professor 
Warmbold’s results it was clear that a couriderable increase 
in the output of milk from the given area of land had been 
attained, and particularly that the high feeding value of the 
grass, was maintained much later in the season. It was 
impossible to assess with any exactitude the financial results 
of the system, but there was evidence that it was being 
ccmsiderably taken up by progressive farmers in Germany, 
accustomed to intensive methods calling for a good deal of 
skill in the handling. The expenditure for fencing and water 
suj^ly that seems to be involved was, however, minimized 
under the German conditions of small farms, predominantly 
arable. The limited area of grassland is as a rule divided into 
small paddocks, and any further division required was usually 
effected >1^ a light fence of a couple of strands of barbed 
wire held by posts driven in at wide intervals. Again, as 
the cows were milked at home, often three times daily, they 
oould then be watered without bringing a supply to the fields. 

On the otheir hand, the general conditions of farming would 
seem to he more favourable to the system in at least the 
Midlands and South ci England. The German winter is 
kokg and wually, severe, so that the fields are clear of 
stock for five or six months, and grassing oannot. begiu so 
ewly as in England. With our. milder and more pastoral 
climate, it ought to bo' possible to ,juake Oven IMter 
use of the ^cinoipl* 'than in Qemsany,. though, spn^. 
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the prooediu?© adorpted by Professor Warmbold, e,g., making 
hay of short grass when growth is in excess in the early summer, 
may not be practicable with our dearer labour. 

At the instigation of the British Sulphate of Ammonia 
jE^deration (now incorporated in Nitram, Ltd.—associated 
with Imperial Chemical Industries, Ltd.), intensiye grassland 
experiments on the lines adopted in Germany were started in 
Plngland in 1925. Trials were begun by several educational 
institutions^ e.gr., the National Institute for Besearoh in 
Dairying at Beading; the Agricultural Colleges at Wye and 
Seale-Hayne ; the Farm Institutes of Cheshire, Staffordshire, 
Hertfordshire, and Hampshire; and by individual farmers. 
At the present time a large amount of experimental and 
demonstrational work is being conducted at numerous centres 
throughout Great Britain and Ireland. 

The New Method Described. —^The usual plan has been to 
fence off four to eight paddocks. The size of the paddocks 
is in accordance with the number of stock to be grazed: 
thus, with a herd of 40 cows, six paddocks of 3 to 4 acres each 
would be required. The treatment begins with a complete 
mineral fertilizer applied in the winter—for example, 10 to 
15 cwt. ground lime, 4 owt. superphosphate and 3 cwt. potash 
salts (20 per cent.) per acre. The first nitrogenous dressing of 
1 cwt. per acre of sulphate of ammonia is usually given in 
February, just before spring growth would begin. In most 
cases the stock employed have been dairy cows, at the rate 
of one to two cows per acre for the whole area. They stay on 
from three days to a week, but as soon as they begin to show 
signs of having to wander in search of eatable grass they 
are moved into the next paddock and are replaced by store 
cattle, dry cows, sheep or horses in order to clean up and 
eat the pasture down close. Sheep and horses make excellent 
foUowers. When they are removed, the field is chain-harrowed to 
spread the dung, and a fresh application of nitrogenous fertilizer 
is given. The paddock should be ready for use again in three 
weeks or a month, according to the weather, and if the 
nitrogenous dressing has been repeated three or foxir 
times in the season. In many cases the early grass 
in spring has been used for ewes and lambs, and in 
liome oases sheep alone have been grazed throughout 
the Summer. In these eases, sheep have done well from 
February till Midsummer, but after this date lambs 
have sometimes not made as good gains in weight as in 
the hstfljr |)art of t|ie season. 
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The majority of the trials have been of a simpler nature 
and have not aimed at obtaining an exact record of the 
production. In such cases there has been no special provision 
of fences or water. Existing facilities have been utilized. 
Manuring also has been less intensive. As a rule, one or two 
dressings of about 1 cwt. of nitrogenous fertilizer have been 
added to the orthodox phosphatic and potassic application. 
Invariably in such cases the aim has been an “ early bite ** 
and the nitrogenous manure has been applied, sometimes in 
October followed by a period of rest, but more frequently in 
February. 

Officers of the Ministry have from time to time examined 
all the principal and a large number of the subsidiary trials. 
It is as yet too early to set out, even for any simple case, a 
proper profit-and>loss account, taking capital outlay, labour 
and other considerations into account; indeed, for a full 
financial estimate of the value of the system the results over 
a series of years of varying seasons must be available. Never- 
theless, from the reports already received the Ministry is 
satisfied that the main principle of the use of successive 
nitrogenous dressings on grassland is sound, and that thereby 
a considerable increase of production can profitably be 
obtained. This opinion is strengthened by the cognate experi¬ 
ments of Professor T. B. Wood at Cambridge, which 
demonstrate the high nutritive value of young leafy grass 
and the maintenance of this character in the renewed growth 
that follows the fresh nitrogenous manuring after ^ the grass 
has been eaten off. Certain matters have, however, to be 
worked out in practice before the principle can be embodied 
in a system that is assured of success. 

Importaiit Questions. —The questions still at issue are :— 

(1) Fencing and Watering ,—^While the optimum output may 
be obtainable only from a scheme of six or seven paddocks of 
such an area that the stock complete the rotation in monthly 
periods, the expense involved in new fences and the laying on of 
water may be greater than the ordinary farmer is able to face. 
He need not, however, be deterred from aiming at something 
less intensive. A simpler division of existing fields and water 
supplies, with perhaps fewer dressings of nitrogen, would 
e£^t an appreciable improvement. Indeed, the dressing at 
fortnightly intervals of successive sections of an otherwise 
undivided field, after the usual phosphates and potash have 
been given over tJie whole, may be suggested as a rough and 
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ready means of securing a measure of rotational grazing, 
which invites further investigation. 

(2) Time of Applying Nitrogen, —^How late in the year are 
applications of nitrogen profitable ? Some of the experimenters 
are disposed to think that the earlier spring dressings give 
proportionately the greater returns, and that when growth 
is well established and growing conditions generally are 
favourable nitrogenous applications may be omitted. 

There is collateral evidence that during the summer the 
root system of the grasses is at its maximum, and is best 
able to make use of increased supplies of plant food, provided 
the water supply is adequate. Probably no general rule can 
be laid down other than that the dressings must be withheld 
in periods of drought. There is much, however, to be said 
for a renewal of the applications in September to take advantage 
of the warmer soil and the more humid conditions which 
usually begin about that time. 

(3) Winter or Early Spring Orass. —Are autumn or winter 
dressings likely to be remunerative in producing winter grass 
or an early bite ? This promises to be one of the most 
remunerative features of the new system, if grass can be 
obtained out of season ’’ for conversion into products of 
a relatively high cash value, such as milk or fat lambs. The 
earlier bite seems to be assured, but to determine its extent, 
and, again, to ascertain whether any winter growth of real 
feeding value can be obtained, demands carefully controlled 
trials over a series of years. 

(4) Disposal of Manure, —^What is the best way of dealing 
with the accumulations of manure on the rotational plots ? 
Chain harrows are now made which spread the droppings 
efficiently, but in a dry spell the herbage is apt to remain 
smeared and distasteful. In some cases cows, for example, 
have been allowed to graze a plot for two-hour intervals and 
have been then turned on to adjoining unimproved land or 
the last grazed plot to rest, chew the cud, and dung before 
returning to feed. This, of course, involves extra trouble and 
careful organization, but it may be worth consideration if 
only as a means of distributing the improvement obtainable 
by the intensive use of fertilizers on a limited area. The 
principle is more readily applicable with sheep: if the lower 
levels only are treated, manurial residues will be transferred 
to the higher ground where sheep prefer to lie. 

(6) Distribution of the Plots.—What should be the distribu¬ 
tion on a grass farm of rotational grazing plots, reserve plots 
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a&d hay land foriitinterlBeep t 'dlthav^h 
figures are available which threfr stnne li|^ ott su^ questiogiur, 
(he hispeiimeann have not been oontinned loiDig exkkif^ to 
wttfiMtit definite statem«aitB on the ixrintB ttt iBsae. Seawpne 
vary, as well as pastniee. The t^k-eiMying dapaoity of a 
m^et aeason like 1927, when in some oases increases laf Ihe 
order of 100 per eent. and more were obtaisMd, may ntut have 
been repeated in the drier oonditions ef 1928. Mjamutag 
does have the efieot of postponing the cessation of gsokrth 
dtte to drought, and does enable the pasttwO to recover more 
quickly after rain, but if a field—whether manmnd or noa^ 
is caught short in a severe drought it has practically no 
stoek-canying capacity. Hence tiie need for reserves, the 
exact extent of which each farmer will have to settle aooording 
to his circumstances. Obviously, few faxmem would, without 
trial, venture to adopt this s 5 Wtem over the whole of the 
farm. They might, however, aim at providing fpr the 
requirements of their cows by a system of rotational grazing. 
If drought supervened they should be able to fall back upon 
some marginal land, l^s intebsivefy manured and less 
intensively stocked, to see them through the pmiod of Shortage. 
There seems to be Uttle doubt that even lightly mannind land, 
stocked so as never to be eaten down quite bate and yet never 
allowed to become coarse, has eonsidexably greater drought’- 
retisting power than unmanured land, however lightly 
stocked. 

The essence of the method consists in providmg the stock 
tiuoughout the season with fresh, young, leafy ^rass, and 
the necessary conditions are the repeated appheations oi 
nitrogen to induce growth, and systematic close grazing to 
keep the herbage short. It has thus been found possible to 
eitt^d the grazing season both at its beguming and end, 
tuid also to maintain the high feeding value of the grass at 
a time in the summer when it usually falls off. Without doubt 
the system calls for more watchful management 4 uid some 
increase in the labour of moving the stock more frequently. 
As indicated above, there are various questions still to be 
worked out by practieal farmers, but the Ministry is satisfied 
that they can be solved with advantage- to agrioidture, and 
therefore ^«sses upon farmms the importanoe of trying out 
tiie m«3tc^ tod 'Adapting it to the conditioiM of each farm^ 
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Sm Chablbs J. HowBii, I^omas, K.C.B., C.M.G., 

. Pe^vff^ment JSecreiarif, Ministry qf Agrictdpun and iFisheria, 
Tht foUowiay addreaa was delivered by Sir Charles J. 
'Hfrtoell Thomas al the . Annual Pmdtry and 

iBabbit Omferenee, held at the Harper Adams Agri~ 
cnAtsmd College, on Av/gvst , \92Si 

It is pfobably qtdte unnecessary for me to attempt to deal 
in detail, either with the recent developments in the industry 
witix which the College and the National Institute of Poultry 
Husbandry are so closely concerned, and for the development 
of which they are so largely responsible, or with the Idstory 
of this important Agricultural College where we have the gockl 
fortune to'hold our meetings. 

But there are one or two points to which, with your permis¬ 
sion, I Would venture to draw attention. 

The establishment of the National Institute of Poultry 
Husbandry in affiliation with Harper Adams College marked 
a fitting tribute to the great infiuence which this centre had 
for some time exercised in the great poultry industry, and 
particularly in the educational, experimratal, and instructional 
aspects of the industry. 

Until recent 3 'earB, edudation in poultry-keeping was more 
or less the Cinderella of agricultural education, but, thanks 
very largely to the great effort which has been made and is 
Still being made by those responsible for the Harper Adams 
College, scientific and practical training in poultry-keeping is 
receiving something approaching that measure of attention 
which its importance undoubtedly demands. 

The field of investigation which education in poultry 
husbandry offers has at least as wide a scope for intellectual 
ability as that available in any other branch of agriculture. 

The National Institute of Poultry Husbandry has now been 
in e:ristence for three yeaiS, and forms part of a larger scheme 
wMdi bohlprises research work on disease, genetics, nutrition, 
and general experimental work in connexion with breeding for 
egg 'production and the production and marketing of table 

' /l&e ^iCblCmk aM^tmg sbhiricni in connexion with the 
ic^uih^y are many and' cbm|fiieated—only yesterday, for 
example, reference was made in The Times to the diffic^ty of 
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obtaining leliaUe data bearing on the eoonomicB of poultry* 
keeping on the general farm—and it is obvious that there 
exists a wide field affording scope for interesting and profitable 
investigation by those best qualified to carry out such 
tasks. 

Harper Adams College, which for so many years has been 
closely associated with the poultry industry, is, I feel, 
particularly well equipped for the work which has to be done, 
and I should like, if I may, to tender to those responsible for 
the College my hearty congratulations upon the success which 
has attended their efforts, and my best wishes for the future. 
This success is obviously due, to a very considerable degree, 
to the great effort which has been made by the Principal, 
Dr. Charles Crowther, who presides with such marked success 
over the activities of the College, to the Wardens, and to the 
very able staff who are associated in the work. 

I should like also to x)ay tribute to the effort being made 
by Professor Parkhurst, the new Director of the Institute, 
who came to Harper Adams a short while back with a high 
reputation which he had earned in America. 

I have referred to the poultry industry as a great industry. 
It is not only great, but it is of growing importance, and what 
is more encouraging probably than most other things is the 
fact that its importance from an agricultural point of view 
is fast becoming recognized. 

The number of poultry of all classes in England and Wales 
in the year 1927 was over 43^ millions, an increase of 3 millions 
over the previous year, and of 11 millions over the year 1913, 
whilst the production of eggs in 1927 was approximately 
2,165 millions, an increase of ISO millions over the previous 
year and of 900 millions over the year 1913. 

Lancashire—^where Dr. Crowther for a time exercised his 
infiuence—holds the record for this country with 6'63 birds 
per cultivated acre, Northumberland being in this respect at 
the bottom of the list with only -59 bird per cultivated acre. 

From a commercial point of view, the rabbit, in which 
this Conference is interested, is also assuming gro wing im¬ 
portance, and here again there is ample scope for further 
development. 

So far as ooncems poultry, we have still a long road to 
travel before we can claim to have reached the goal, which 
should be the aim of all of us, to be self-supporting, and to 
see that the home production of pordtry and eggs is sufScient 
to meet the home demands. 
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According to the returns for the year 1927, it is estimated 
that we imported 2,921 million eggs of a value of £16 million, 
jM*obably equivalent to rather more than one-half of our 
total consumption. 

For poultry, we, in this country, imported for the same year 
about £3 millions worth, which is about one-third of our 
total consumption. 

In this connexion I should like to refer also to the export 
trade in live poultry. This, of course, consists almost entirely 
of pedigree birds, for the breeding of which our country is 
held in high esteem by so many of our overseas competitors. 

I am sure that we can all look with confidence to the 
Harper Adams College and the National Institute of Poultry 
Husbandry further to improve our breeds, having in view 
the production of that ideal bird which would produce eggs 
of the greatest value during its active career and be, not only 
valuable, but attractive to the gourmet when its activities 
have been ended. 

We in the Ministry watch your progress with the greatest 
interest, and are anxious on our part to do ansrthing which 
may be practicable to further your ends. 

In this connexion I may perhaps refer to the Grading and 
Marking Bill which, during the Session of Parliament which 
has just ended, was placed on the Statute Book. Of itself it 
cannot do much, if anything, to improve matters immediately, 
but, nevertheless, I attach considerable importance to that 
Act of Parliament. 

It marks an epoch in agricultural history in this country. 
It is the first occasion on which there has been in this country 
any legislation providing for the grading and marking of 
agricultural produce. 

I have said that the Act of itself does little or indeed nothing. 
What it does is to provide machinery for, and give protection 
to, efforts to be made with a view to the standardization of 
agricultural produce and its grading and marking. 

The whole of the scheme imder the Act is permissive, and 
I should like, on behalf of the Ministry, to express appreciation 
of the great assistance which we in the Ministry have received 
from such bodies as the National Poultry Council, the Poultry 
Advisory Committee, the National Farmers* Union, and 
other bodies, who, I am happy to say, all show a willingness 
to oo-operate with enthusiasm in the development of schemes 
for grading and marking under the Act. 

The Act provides for a National Mark, a mark which, with 


(Mjg _ ?QWa!BY AKD: 3BA3WT CpKfWPWW. ; [Ofltt. 

<th^ “ I!:i|»dii«e of £h)|^ati4 «n4 Waloe/f wll inspiio/tfaa 
ooi;iH% 9 aoe of aU purohaaers of. oomoodiliies, biwniig 
inaii(, and wliioh, jn oourao of Ume, will build a rabMblo 
business goodwill for the benefit of producers ip Ilibiat0outda7. 
lifean^bile we can .«dl be confident, .tbat the. l^tionpl >Mark 
will be duly safeguarded by the National JlCsek Omniittee, 
over which Lord Darling has consented to preside, , and. which 
■will be advised by Commodity Committees. 

, l!his Grading and Marldog Act and the National Nark.laid 
down under it will, 1 hope, be of considerable sernce to those 
in this country who are interested in the poultry industry^ as 
wsU as to agriculturists generally. 

Conferences such as the one upon which we.^are .now 
eipbarking serve many useful purposes. -This pwctioular 
Conference is special value inasmuch as it acts a8;a means 
of direct communication between the poultry industry and 
the Institute. .The fiwst that it is being held at Narper A(tems 
College also links up poultry-keeping vrith general agriculture 
and enables agricultural students of the College, who later on 
vrill have their influence and responsihUities in the agricultural 
world, to realize the importance of the industry to agriculture. 

The, poultry industry is to-day very much letter (a^ganized 
than it was a few years ago. We have a National Poultry 
Council which speaks for the industry on questions of national 
importance, and which is supported by the various poultry 
societies. The National Farmers’ Union is also taking an 
active interest in the industry, and among recent and valuahte 
developments, I would like to refer to the important influence 
op,,the industry and the valuable services rendered by the 
excellent , poultry Press which does such good work among 
those concemed in the industry. 

.Nm Najepty’a .Govenunent is in many ways showing that 
ft is .desirous to help in the development of the industry. 
Not oply.ha'^ considerable grants of money been made for 
education and research, but 1 have no doubt you are all 
IpQhing. forwAid to. tbat legislation which has been promised 
whieh wW provide for rating relief, which, is to be shared by 
the poultry farmer in common with other agriculturists. <, 

Grants hafo been made through the JHuustryjOf Agriculture 
of nearly jEao,QQO for capital ejcpenditure for yarious purposes 
in coupemop with tfie Nerional Poulixy Institutet and .we 
are also rnabmg. )!CwrGiei^ grtmts of'over J£6,50Q pen arwum to 
meet the cost of maintenancei. < « 

. .Here at I suppose, as far as. poultry i9,)<K>n- 
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cemed, the greater part of your activities are devoted to the 
discovery of new facts and new principles, and the scientific 
and practical development of poultry husbandry generally. 

It is obviously not sufficient merely to establish new facts 
and principles. They must be disseminated in such a way 
that every interested poultry-keeper can reap the advantage. 
This spreading of the result of research is a task not alone of 
the Institute nor of the College, but of the poultry Press, and 
very largely of the Poultry Instructors who work under 
County Education Authorities. The Ministry of Agriculture 
provides two-thirds of the cost of these Instructors, who 
are employed by County Education Authorities. I feel that 
it is of great importance that the standard of this public 
service should be maintained at a high level. 

I understand that one of the main objects of the Institute 
is to provide higher education in poultry husbandry for 
prospective teachers, and at the same time to provide facilities 
for existing teachers and others to extend their knowledge. 

Courses on poultry diseases have been held at the Ministry’s 
Veterinary Laboratory as refresher courses for County Poultry 
Instructors. 

I should like, if I may, to emphasize the importance of 
closely linking up the work of this Institute with County 
Education Authorities, poultry societies, and the poultry 
Press, in order that the full value of the work in the Institute 
may be made available for poultry-keepers as a whole. 

There is one other activity of the Ministry of Agriculture 
to which I will refer, and that is in connexion with the World’s 
Poultry Congress, which, in accordance with the invitation 
extended by the Prime Minister during last year’s Congress 
in Canada, is, in the year 1930, to be held in this country. 
1930 may appear to be far off, but we are already taking 
steps to organize the arrangements for this Congress, the 
first of its kind to be held in this country. It will, I am 
sure, be of great interest to the National Institute and 
Harper Adams College, and I trust of benefit to poultry- 
keepers in this country and to the advantage of poultry 
husbandry throughout the world. 

You have a most interesting programme before you, and 
I will not attempt to detain you longer, but will conclude by 
wishing to the Harper Adams Agricultural College, the 
National Institute of Poultry Husbandry, and to this, your 
Twelfth Annual Poultry and Rabbit Conference, the greatest 
possible success. 

2 s 
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THE PRACTICAL APPLICATIONS OP 
METEOROLOGY TO AGRICULTURE* 

Thb progress, attained sinoe the war, in tiie tedhniqne and 
distaibation of weather forecasts, and in the use of meteorolog¬ 
ical apparatus adapted to agrionltoral needs, has convinced 
tihe rural population of the advantages which they can derive 
from the two principal branches of meteorology—weather 
forecasting and climatology. 

Since its formation, in 1921, the iFrenoh Natiooal Meteoro¬ 
logical Office has seen, each year, a growth in idte demand for 
information on the part of agriculturists, viticultorists, 
horticulturists, agricultural syndicates, etc. For the first time 
in France, the establishment of a close odlaboration betweoi 
agriculturists and meteorologists is in a fair way towards 
realization. Meteorologists now know exactly what is required 
by sigriculturists, who, in their tom, know more precisely what 
they may expect £rom meteorologioal science. 

I. Wbathbb Foisboasts 

Principles (d Weather Forecaste.— Fore-knowledge of the 
weather of to-morrow and the following days is of the utmost 
interest to the fanner, especially in certain seasons. The 
question of weather forecasting has occupied the attention of 
agricultural circles from remote times, though it was not until 
the second half of the nineteenth century that it was solved 
scientifically. In 1857, the French astronomer, Le Verrier, 
concluded that it would be possible, from daily meteorologicid 
charts, to predict some hours in advance the arrival of 
atmospheric disturbemces, and, in consequence, probable 
changes in weather. The principle of sdentific forecasting of 
weather has made much progress since that time. Wireless, in 
particular, has allowed the construction of mote complete 
charts, through rapid centralization of observations, not merely 
from the whole of Europe and Northern Africa, but from ships 
at sea, especiaUy those in the Atlantic. This last mformation 
has the immense advantage of giving information of the 
arrival of disturbances from the Atlantic, to which France is 
specially exposed by reason of its geographical situation on the 
West of Europe. 

*Tranalsted and sumznarized by Mr. W. B. Black {ICmistry of 
Agriculture and Fishoies) from an article by Mona. J. Sanson (Chief of the 
Climatological Servioe of the IVwmh National Meteorologi^ Office) in 
La Oran4* Revw Af/rietie, March, 1928, 
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Tbm wase three principal ertagee in the euooessive improve¬ 
ment of the technique of weather forecasting.— 

(1) Up to 1914» foreoasts were based almost exclusively on the 
examination of isobar charts. These charts show the zones in 
which pressure decreases from the outside to the centre 
(d^ression) or increases from the outside to the centre (anti¬ 
cyclone). The track of depressions or anti-cyclones can be followed 
on ohai^ drawn up every 12 hours ; their position 24 hours later 
can be deduced, and, in oons^uence, the weather they will bring 
to the district under consideration can be forecast. These 
deductions, unfortunately, are not always correct. The movement 
of depressions which," in general, takes place from west to east 
is not always very regular. The track curls and turns back, the 
speed is vcuiable and, like that of anti-cyclones, the track is 
i^uenoed by many factors. It is the resultant of cJl these factors 
which determines the movement of pressure centres, and the 
difficulty of forecasting will, therefore, be understood. 

(2) During the war, this method was improved by adding to it the 
method of barometric variations. There are drawn on ch^ts, lines 
of equal variations, that is to say, lines passing through all the 
points at which barometric pressure has varied to the same extent 
during the determined period. These lines show zones of increase 
or decrease and their track is much more regular than that of 
depressions or anti-cyclones which they accompany and their 
speed is fairly constant in each season. A study of their evolution 
furnishes valuable indications for the forecasting of isobar 

* situations. 

(3) There is a striking connexion between the zones of variation 
of pressure and cloud systems. The study of cloud systems is the 
latest improvement made in the meteorological services of France 
for weather forecasting. If cloud charts are drawn up it is seen 
that clouds are grouped in large extended masses which are well- 
organized and move in a system known as the cloud system, 
which has four parts : (a) A front composed of high clouds partly 
covering the sky. This fimt part heralds the approach of a zone of 
low pressure. (6) A centre formed by a uniform veil of clouds of 
average height accompanied by low clouds giving continuous 
rain. This centre coincides with the zone of low pressure itself, 
(c) A tail with the sky alternately almost clear and very cloudy 
from the debris of clouds at all heights, giving a succession of 
showers, storms and fine weather. This tail accompanies the 
arrival of the zone of high pressure, (d) On the borders of this 
i^stem, there are margins in which there are only high or average 
clouds. Cloud systems move most often in a series coming from 
the south-west, from the west or from the north-west. In the 
intervcd between two cloud ^siems the sky is clear or has local 
clouds which appear in the morning and disappear at night, but 
continuous fine weather is only experienced in general in zones 
of high pressure which are not touched by zones of variations. 

It is by the combined study of isobar charts, charts of 
variation in pressure, and charts of cloud systems that rational 
forecasts of weather can be made. 

DMcilmlioii of Agiioattnnl Wamings hy Wiietesa.—Once 
these weather farecasts are made out, they must be brought to 
the notioe of agriculturists as quickly as possible. Great progress 

2s2 
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was auufe in tliis dizeotionin 1622, when the Natio^ Meteoto* 
lo^oal Office bagan to distribute its bulletin four times a day 
wiretess from the Eiffel Tower. These warnings contain, 
for each of the 12 r^ons into which France has been 
divided for the purpose, information on the general diaxaoter 
of the weather, wind, rainfall, tempwatnze, mid the posribility 
of dangerous phenomena for agriculture—such as frosts, 
storms, hail, etc. 

ffinee August, 1627, a further improvement has been 
introduced into the distribution of these agricultural warnings. 
The Oompagnie Franfuiee de Badiophome decided to issue each 
day, at 7 p.m., an agricultural meteorological communique 
specially adapted to the needs of farm^ in the north of France 
and in the neighbourhood of Paris. This communique is drawn 
up by a group of agricultural experts and practical>agricnl- 
turists with a high reputation in agricultural circles. They are 
in daily contact with the forecast service of the National 
Meteorological Office, and are thus kept in touch with all 
modifications in the weather situation revealed by the charts 
mentioned above. Being in full possession of all the facts, they 
can make such comment on the forecasts drawn up by the 
Natiomd Meteorological Office as will be of use to the rural 
population, and draw conclusions enabling the latter to employ 
their time to the best advantage on the morrow {e.g., in 
cultivations, plou^ing, manure-spreading, irrigation, harvest¬ 
ing, etc.). The commentators also report on the need for 
preventive treatment when the atmospheric conditions are 
favourable to the development of fungus diseases, or for pro¬ 
tective treatment when there is a likelihood of frosts, or for 
increasing the dressings of certain manures to counteract 
excessive humidity or drought; the commentators also give 
advice of a more general kind adapted to the climate of each 
r^on—^for example, the use of a certain variety of wheat or the 
possibilities of a catch crop. In short, they give agriculturists, 
in an assimilable form, the means of drawing the maximum 
profit from the weather forecasts of the National Meteorological 
Office. 

This innovation could not have been better received in rural 
circles, and it is hoped, as a result of this initial success, that it will 
not be long before the regional stations of the National Meteoro¬ 
logical Office are provided with sufficient staff and material to 
enable thmn to partidpate in this service. Farmers in all parts 
of France could thus benefit from communiqufo specially drawn 
up lor their respective regions by meteorologists who know the 




192S.] Practical Applicatioks op Mbtbobology. 621 


local climatology well, and who work in the closest collaboration 
with practical agriculturists of the country. 

n. Climatology: 

(a) General Application of Climatology in the Improvement 
of OtOVB. —^Weather forecasting is not, as generally thought, 
the only branch of meteorology which can be useful to agri¬ 
culturists. There is a second—^Climatology—of which many 
agriculturists are unaware, which can, however, render them 
considerable service. A precise knowledge of climate, that is to 
say, of the meteorological elements not solety of the air in which 
we live, but of the air at the surface of the soil and in the soil, 
can play a capital part in agriculture for the following reasons:— 

(1) It will help to increase yields by facilitating the choice of 
varieties of crops best adapted to the climate ; varieties resistant 
to cold in the east, or drought in the south ; early varieties in 
regions where the heat of July causes “ burning to be feared ; 
varieties of which the critical periods (earing of cereals for example) 
coincide to the maximum of probability with favourable 
meteorological phenomena. 

(2) It affords a powerful aid in the application of preventive 
treatment against fungus diseases. Two kinds of conditions are 
needed for the development of these diseases, those favourable 
for the fungus and those predisposing the plant to disease. High 
temperatures, drought, and a high exposure to sunlight are 
factors propitious to fungi attacking the plant, which is already 
weakened by a partial withering of its tissues; they form, on the 
contrary, a powerful obstacle to the development of the propaga¬ 
tive organs of the fungus, whose existence they menace. On the 
other hand, a soft and humid weather favourable to the fungus 
produces the maximum of turgescence in the tissues of the plant, 
which is thus better able to resist fimgus attack. In order to 
produce an epidemic it is necessary that these two opposite kinds 
of conditions must immediately succeed each other, leading, in 
the first place, to predisposition of the plant to attack, and then 
to the development of the fungus before the plant can react. 
Thus at the beginning of the warm weather the plants wither 
in the day time ; now if, in the course of the night, temperature 
is lower emd a mist is produced (an element propitious for the 
propagation of fungus spores) the fungus attacks the plants, 
which will not have had time sufficiently to regain their turgescence 
and the epidemic will break out. On the basis of these data, and 
from the observation that potato blight always travels from west 
to east, one can, in certain conditions of temperature and humidity, 
and with observation posts judiciously placed, announce the 
probable advance of this disease in a given region and advocate the 
necessary preventive treatment, 

(3) It will sometimes allow measures to be employed to 
counteract certain atmospheric phenomena which are particularly 
dangerous at certain times of the year—^use of artificial clouds 
against spring frosts, formation of societies intended to prevent 
or insure against hail. 

(4) It will assist the rational use of manures. It is knoTO, for 
example, that lack of water in arable soil impedes nitrification. In 
very dry regions the extensive use of easily soluble manures may 
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renaedy thi« to a certain extent. Indistiiots witiiabundant xainfall» 
where fungus diseasea and storms are particularly to be feared, 
dressings of potassic and phosphatic manures will be increased. 
These same manures will induce vegetative activity in regions 
where winter cold and spring frosts lead to the risk of damage 
to advanced crops. The cliiratology of the countiy will be also 
utilized to £i^ the dates of spreadi^ manures; for example, the 
application of potassic manures will be the earlier the drier the 
cli^te, that of nitrogenotis manures on grass will be carried out 
as far as possible on <hy days at the end of February when rain is 
imminent. Liming and marling will be done in the dry periods of 
autumn. 

(5) It is indispensable when new crops are tried. Thus, in France, 
an increase in the area under sugar t^t is very desirable. Before 
this crop is grown in certain departments, their climatology must 
be known; in particular, whether the distribution of average 
quantities of rain over the summer months will permit of the 
^vantageous acclimatization of this crop. Sugar is produc^ as 
much through the water in the soil as from the carbonic acid in 
the air. Evaporation from the leaves of beet is considerable, 
and may reach 350,000 to 600,000 gallons of water per acre, 
corresponding to a rcunfall of about 20 in., which must be spread 
over half a year (May to October). It must be ascertained, there* 
fore, that the raii^all can satisfy the need of this crop for water. 

(6) Finally, certain meteorological data can be instanced which 
are of service to agriculturists, e.g, the monthly and annual 
distribution of rainfall and the amoxmt of maximum falls, in the 
case of the construction of cisterns; the system of winds in the 
case of the installation of a mill or an air-wheel; and extremes of 
temperature, duration of frosts and their intensity, in the case of 
heating in glasshouses. 

(b) Study o! a Particular Climatological Factor, e.g., Influence 
of Bfun in Agricultore. —Among the climatological phenomena 
having an important effect on i^cultural production, rainfall 
seems to take first place, and it seems useful by way of example 
to study, in some detail, the role of rainfall in agriculture. 
The amount of rainfall is expressed in inches, a precipitation 
of 1 in. corresponding to 4*7 gallons of water (t.e., 47 lb.) per 
square yard, i.e., 22,500 gallons per acre. In France, the 
average quantity of rain received annually varies according to 
district, the minimum in the neighbourhood of Paris and the 
maximum in the neighbourhood of the mountains. 

FertiUzing Effects of RainfaU ,—^The physical and chemical 
effects of rainfaU are well known. Minerals in the soil are rendered 
soluble, without which they cannot be utilised for the formation 
of plant tissues. It is, also, through rainfall that fermentation 
indiiq>6n8able to plant life takes place in the soil. There is one point 
to which particulcur attention must be called, namely, the 
fertilizing effect of rainfall due to theammoniacal or nitric nitrogen 
which it contains m quantities far from negligible. Determinations 
carried out in France and Belgium have shown that rain contains, 
on the average, *0002 per cent, of ammoniacal nitrogen and 
*00007 per cent, of nitric nitrogen. Winter rainfall is, in general, 
richer in nitrogen than summer rainfall. It is seen that rain brings 
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in an average year some 13 lb. of nitrogen per acre in the region of 
Paris and more than 26 lb. in the wetter districts of the country. 
In Germany and in Italy, the average quantity of nitrogen brought 
per acre by rainfall has be^ found to be about 10 lb., and in 
England about 7 lb., of which three-quarters are ammoniacal 
nitrogen and one-quarter nitric nitrogen, while, in the United 
States, it is as large as 20 lb., of which 13 lb. are ammoniacal nitrogen 
and 7 lb. nitric nitrogen. Rainfall is about 10 times richer in 
nitrates in tropical regions than in temperate climates. The pro¬ 
portion of ammonia is also much higher, which explains the 
luxuriant vegetation on certain African soils which, from their 
composition, would ]|>e considered as poor. These quantities of 
nitrogen furnished by rain are much superior to those given in 
manures, especially in France. 

Thus, in some degree, rainfall supplies manure, but the reverse is 
sometimes the case, and manure can, at least in part, replace water. 
In order, for example, in the case of wheat, for the plant to manu¬ 
facture 1 gr. of dry matter it has been established that 0*53 pints of 
water are necessary in unmanured soil and only 0* 35 pints in the same 
soil with average manurial dressings. The transpiration of cereals is, 
in fact, diminished by the use of manures, and, varying with the 
dressing of the latter and the nature of the soil, the quantity of 
water required to produce 33 bushels of wheat per acre, weighing 
71 lb. x>er bushel, has been reduced from 24 in. to 8 in. 

^^^^isadvantagea of Excessive RainfaM. —(1) Potash salts are 
retained by the absorptive power of the soil and suffer only in¬ 
significant losses from rainfall. No loss is to be feared so far as 
concerns soluble phosphatic memures. It is different, however, with 
nitrates, which are in danger of being lost in drainage water 
through abundant rainfall in autumn and winter. This point 
must, however, not be exaggerated. The loss of nitrates in the 
sub-soil is much less rapid than is often imagined ; thus after a 
rainfall of half an inch, it was found that nitrate only descended 
a few tenths of an inch in the soil, while the humidity produced 
by this rain falling on a dry soil had penetrated in one day to 2} in. 
Further, in warm weather nitrate may be brought back quite 
quickly by capillarity from a considerable depth to the surface. 
Nitrate 10 in. deep in the soil was thus returned to the surface in 
a fortnight. During this season, capillarity causes the water iix 
the soil to rise to replace that lost in evaporation. This water 
brings with it dissolved products deep in the soil, products which 
thus come to be concentrated in the neighbourhood of the roots 
of plants. Too deep a burying of nitrates following rain need not be 
feared when the memures are applied in spring, even if they are 
ploughed or harrowed in. As, however, nitrates are subject to 
denitrihcation in very humid soils, it is advisable, where too heavy 
rains or a high humidity are to be feared, to replace nitrates by 
ammoniacal manures. Sulphur, and, above all, lime, are lost 
through rainfall in larger quantities them any other manual element 
Losses of lime, naturally more important in a rainy climate than 
in a dry district, attain on the average in France 3 to 4 cwt. per 
acre per annum; in very rainy years they have even reached 
4f cwt. The practice of liming is, therefore, absolutely necessaiy, 
as lime is an indispensable element in the nutrition of plants 
equally with nitrogen, phosphoric acid, and potash. 

(2) Soils which are t<^ wet, f.6., which contain more them 40 per 
cent, of their weight of water, are, in general, impenneable to 
air, and thus any gaseous exchange between the soil and the 
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atanosphcre is rendered impossible. There results a stoppage of 
respiration of plant roots, leading to asphyxiation of the planto 
ifc nd a lowering of the temperature of the soil harxnful to their 
growth. The water (which is a bad conductor of heat) remaining 
in the top layers of the soil is not replaced by air, and, in ccmseqnenoe, 
these layers, although superficially warm in spring, cannot transmit 
this warmth to the lower layers, which rmxain cold. There retmlts, 
among other things, from this lack of warmth, the impossibility of 
production of carbonic acid gas in the soil, an indispensable 
element in the development of the plant, as a complement of car¬ 
bonic acid gas in the atmosphere. Soils which are too wet lack 
air and are cold, but it is possible by drainage to aerate and warm 
them. Experiments have shown that the average temperature of 
a drained soil can be 6° C. higher than that of an undrained soil. 

(3) The substances necessary for the nutrition of plants, con¬ 
centrated in the neighbourhood of the root hairs, penetrate these 
latter with the soil water by capillarity and end osmosis and cuscend 
through the plant cells under the impulse of these forces. Their 
ascension and their absorption are considerably increased by 
transpiration, which leads to the consumption of an enormous 
quantity of water compared with that strictly necessary for the 
tissues. Thus fertilizing elements from the soil reach right to the 
leaves. If the soil is too dry, transpiration is greater than absorp¬ 
tion and plants wither, but, if the soil is saturated, the plants are 
“ gorged ” with water and their vegetative apparatus is developed 
to the detriment of their reproductive apparatus. In this latter 
case, in effect, the substances in the soil are diluted to too large 
a degree with liquid, and, since the roots can only absorb a certain 
volume of water, the plants are deprived of a certain amount of 
their nutrients, notably phosphates, without which it is impossible 
for them to live normally. On the other hand they have other 
nutrients at their disposal in greater quantity, particularly 
nitrogen brought down in the rainfall. There results an exaggerated 
growth of the vegetative organs, a diminution of precocity and a 
marked tendency to the invasion of fungus parasites. This can 
be remedied by increasing the potassic and phosphatic dressings. 

(4) The year 1927 showed once more that, while abundant 
summer rain has not always a bad effect on the quantity, it has on 
the quality of the crop. For wheat, in particular, it has been 
established that rain at harvest does not lead to the germination 
of the grain in the sheaf unless accompanied by a sharp fall in 
temperature such as is produced at the time of a storm. Such fall of 
temperature is not an obstacle to germination as one would be 
tempted to think, but, on the contrary, the determining cause. 
The dUunage to the crop is the greater the longer the temperature 
remains below the normal after rainfall; and inversely the damage 
is the smaller the more rapidly the thermometer regains the average 
for the season. In regions where rainfall is abundant during the 
months of July and August, it is to the interest of farmers to select 
varieties of wheat which are resistant to this special effect of summer 
rains. 

Cmrdatvm Between BainfcM and the Yidd of Wheat .—The 
jneoeding oonsideratioiis show the important part played in 
agriculture by rainfall. It has long be^ known (it is foimd for 
instance in the Bible) that harvests are intimately dependent 
on rainfall. For the central region of France, in particular, the 
ftdlowing rules have been drawn up on the relation between 
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t^amfall in tbe quarter April, May» June and the yidd of the 
wheat crop:— 

(1) the rainfall during these three months is below average^ 
the yield will be above average so long as the temperature is not 
more than 1^ C. above the average. If the temperature is more 
than 1^ 0. above average, the crop is damaged by burning. 

(2) If the rainfall during these three months is above average, the 
yield of wheat is below average. 

Amlogous conditions have been found in the north of Italy 
and in Ohio, where a diminution of rain iif the spring is accom¬ 
panied by an increase in the yield of wheat. On the contrary, 
in the south of France and the southern part of the Italian 
Peninsula, the effect of rainfall is quite the opposite. 

III. Radio Meteorological Installation of an Agri¬ 
cultural HOLDINa. 

The preceding considerations suffice to show the importance 
for the agriculturist on the one hand of the reception of short¬ 
term weather forecasts, and on the other of a knowledge of 
climatological elements not only for his region, but also for the 
precise spot where his holding is. He can thus take account of 
the repercussion of atmospheric factors on his crops and seek 
for means to diminish the disastrous effects of certain of them. 

It is indispensable in the first place that wireless receiving 
sets should be multiplied in country districts, for agriculturists 
can thus receive, beside the regional weather forecasts sent out 
each day at a fixed hour, Bi)ecial warnings of atmospheric 
conditions favourable to the development of fungus diseases, 
of spring frosts, or of particularly violent hailstorms. 

In the next place, every important holding should have, 
besides a barometer, the variations of which will complete the 
forecast data, a small meteorological installation comprising 
several simple pieces of apparatus which stand rough usage, 
which cost little, and which give sufficiently precise data. 
Until 1927, such instruments did not exist. This regrettable 
gap has now been filled by the National Meteorological Office 
on the demand of a seed selection society in the Paris district 
which desired to possess a meteorological station; and at the 
present time agricultural meteorological “ posts ’’ on that 
Office’s model are being multiplied throughout the country. 
The installation comprises :— 

(1) A screen of very small dimensions containing m ax i mum and 
minimum thennometer, psychrometer* and evaporimeter. 

(2) A rain gauge. 

(8) An actmometer for the determination of the intensity of 
solar ryiiation, and sundiine recorder. _ 

♦ A combination of two thermometers, the bulb of one of whi<^ is 
coatcri with ynu«hn kept moist with water. The difference in the readings 
is in the calculation of the humidity of the atmosphere. 
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’ <4) An. outside ovupatinistor to detnniins ennqioxstiim at tits 

level of the plant* 

(6) A maximum and minimum thennometer plaoed a f&w 
ooitimetTM above the soil in order to obtain the tempeiatiixe a^t the 
soil levd. 

(6> A soil thermometer to measure the temperature at 40 oma« 
d^th. 

(7) Three special soil thermometers to determine the temperature 
of the soil at depths of 90 oms., 60 oms. and 1 metre. 

The whole of this*apparatus costs about 1,500 francs,^ but 
for many agriculturists a smaller installation would be sufficient; 
that employed in the Department of Seine-et-Oise, with the 
collaboration of the Meteorological Commission of that Depart¬ 
ment, may be instanced as especially interesting. On a dozen 
holdings, there has been installed a meteorological post ” 
comprising only a rain gauge, outside evaporimeter, maximum 
and miniTnum thermometer to measure the temperature of the 
open air at a few centimetres above the ground, and a soil 
thermometer at 40 cms. depth. A meteorological post, composed 
of these four pieces of apparatus, gives very complete informa¬ 
tion on the temperature of the air and the soil in the layers 
affecting plants, as well as of rainfall and evaporation—^which 
are two phenomena which ought not to be separated. The price 
is only 200 francs, since rain gauges are generally lent free by 
the Departmental Meteorological Commissions to persons who 
express the wish to have them, the only condition imposed 
being that they undertake to carry out observations regularly 
every day and forward a summary every month. 

41 * * * m * 

OPTIMUM WEIGHTS FOR FATTENING OFF 
CATTLE, SHEEP AND PIGS 

James Wilson, M.A., B.Sb., 

Zate Professor of Agriculture^ Royal College of Science, Dublin. 

.' It is often said that the pig is the most economical animal 
on the farm, and, if the animal which produces a pound of 
increase on the smallest quantity of food be the most 
economical, what is said about the pig is, in the main, correct; 
for, with foods appropriate to its breed and moderate live 
weights, the average pig puts on a pound of increase with 
about 4 lb. of barley equivalent, while the sheep needs 5 
to and the bullock 5^ to 6^. Stated in another way, it 
can be said that, beyond what is necessary for mere mainten- 
anoe, the pig needs about 2^ lb. of barley equivalent per pound 
pf increase, while the sheep needs about 3, the bullock about 
3^. Since hay and straw must be grown, however, and the 
^ig can do nothing with either, while the sheep can do veiy 
little with straw, the animal which can turn into meat and 
t At pxaeent, £12, ' ' ' 
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manure, not only hay, but both hay and straw, may be more 
economical than the quantity of food consumed to the quantity 
of meat produced would indicate. 

But the pig and the sheep and the bullock are not 
fed with equal economy at all times. Their economy depends 
upon their live weight and the rate at which they are producing. 
The bullock’s is the simplest example. If capable of putting 
on, say, lb. of increase a day, and fed well enough td' do 
so, the quantity of food required to produce that rate of 
increase remains the same ; but, since the bullock’s live 
weight and the food required for maintenance are constantly 
rising, the proportion of the maintenance portion of the 
ration to the whole ration, or to the productive portion, is 
constantly rising ; and, at the same time, the bullock is 
declining in economy. It is different with the pig and the 
sheep, however, for, though both need more for maintenance 
as they grow heavier, their rates of increase themselves 
increase, and the production portions of their rations increase 
more than the maintenance portions, till the well-fed sheep 
is 100 to 120 lb., the pig 150 to 160 lb., live weight. Thus, 
both animals increase in economy till near these weights. 

The following table shows the food required for maintenance 
and production by well-fed pigs, sheep and cattle at progressive 
live weights, and the approximate weights at which each is 
most Economical of its food :— 

The Pio. 

Mainten- 




Time 

Main- 

ance while 

Total 

Proportion 

Live 

Increase required tenance 

putting 

food 

of main- 

weight 

per day 

to put 

per day 

on 10 lb. 


tenaru^ to 



on 10 lb. 




total food 




Barley 

Barley 

Barley 





equivalent equivalent 

equivalent 


Jb. 

lb. 

days 

lb. 

lb. 

lb. 

per cent. 

40- 50 

•76 

13*16 

1*08 

14*21 

39*21] 

36*3 

60- 60 

•91 

10*99 

1*23 

13*52 

38*62 

36*1 

60- 70 

108 

9*26 

1*36 

12*69 

37*691 

33*6 

70- 80 

1-23 

8*13 

1-6 

12*19 

37*19 

32*8 

80- 90 

1-38 

7*24 

1*62 

11*73 

36*73 

31*9 

90-100 

1-61 

6*62 

1*72 

11*39 

36*39 

31*3 

100-110 

1-62 

6*17 

1*79 

11*04 

36*04 

30*6 

110-120 

1-72 

6*81 

1*83 

10*63 

36*63 

29*8 

120-130 

1-80 

6*66 

1*87 

10*39 

36*39 

29*3 

130-140 

1*86 

6*37 

1*9 

10*20 

35*20 

28*9 

140-160 

1-89 

5*29 

1*92 

10*16 

36*16 

28*9 

160--160 

1-90 

6*26 

1*94 

10*20 

36*20 

28*89 

160-170 

1-90 

6*26 

1*96 

10*26 

36*26 

28*9 

170-180 

1*89 

6*29 

1*96 

10*37 

' 36*37 

29*2 

180-190 

1*86 

6*37 

1*97 

10*68 

36*68 

29*7 

190-200 

1*82 

6*44 

1*98 

10*77 

36*77 

30*0 

200-210 

1*76 

6*71 

1*99 

11*36 

36*36 

31*0 

210-220 

1*63 

6*13 

2*06 

13*67 

38*67 

34*9 

220-230 

1-47 

6*76 

2*12 

14*33 

39*33 

36*6 




628 Oramnc WmoHTs vob Cattia, Shbsp and Pios. [Ool., 


Tbb Shkbp. 

Mamtm- 




Time 

Main¬ 

ance while 

Total 

Proportion 

Live 

Inotectee required 

tenance 

putting 

food 

of main- 

weight 

per dag 

to put 

per day 

on 10 lb. 


tenanoe to 



on 101b. 

Barley 

Barley 

Barley 

total food 




equivalent equivalent equivalent 


fb. 

1b. 

days 

lb. 

lb. 

1b. 

per cent. 

60- 60 

*21 

47*6 

•68 

32*37 

62*37 

61*9 

60- 70 

*29 

34-6 . 

•76 

26*87 

66-87 

46-3 

70- 80 

•37 

270 

*86 

22* 14 

62*14 

42-4 

80- 90 

•43 

23-3 

•89 

20-74 

60-74 

40-5 

90-100 

•47 

21-3 

•96 

20-46 

60-46 

40*6 

100-110 

•60 

200 

103 

20-6 

60-6 

40*7 

110-120 

•62 

19-2 

110 

2M2 

51-12 

41*3 

120-130 

•63 

18-8 

116 

21*81 

61-81 

42-1 

130-140 

*64 

18-6 

1*22 

22-67 

62-67 

42-9 

140-150 

*63 

18-8 

1-28 

24 01 

64-01 

44-4 

160-160 

•62 

19*2 

1-34 

26-73 

66-73 

A 46-4 

160-170 

•60 

200 

1*40 

28-00 

58-00 

48*2 

170-180 

•47 

21-3 

1-46 

30-89 

60-89 

60-5 




Thx: BulziOOE. 







Mainten¬ 





Time 

Main¬ 

ance while 

Total 

Proportion 

Live 

Increase required 

tenance 

putting 

food 

of main¬ 

weight 

per day 

to put 

per day 

on 10 lb. 


tenance to 



on 10 lb. 

Barley 

Barley 

Barley 

total food 




equivalent equivalent 

equivalent 


cwt. 

U). 

dags 

lb. 

lb. 

1b. 

per cent. 

3- 4 


4 

3-8 

16-2 

60*2 

30-3 

4- 6 


4 

4-6 

18-4 

63-4 

34-5 

6- 6 


4 

6-21 

20-8 

66-8 

37-3 

6- 7 

2* 

4 

6-71 

22-8 

67-8 

39-5 

7- 8 

2* 

4 

6*16 

24-6 

69-6 * 

41*3 

8- 9 

2* 

4 

6*64 

26-2 

61-2 

42-8 

9-10 

2* 

4 

6-88 

27-6 

62-6 

44-0 

10-11 

2* 

4 

718 

28-7 

63-7 

46-1 

11-12 

2i 

4 

7-46 

29-8 

64-8 

46-0 

12-13 

2i 

4 

7*72 

30-9 

66-9 

46-9 

12-14 


4 

7*96 

31-8 

66-8 

47-6 

According to these tables, the bullock declines in economy 


horn the beginning, while the pig increases till it weighs 
about 1J owt., the sheep till it weighs nearly 1 cwt. Never¬ 
theless, the weight at which it uses its food with the greatest 
economy is not the weight at which the animal may be 
fattened off with the greatest profit. If that were so, the bullock, 
even well fed from birth, would have very little chance of 
leaving any profit at all ; for profit accumulates, day by 
day, till the cost of the food* consumed per day exceeds the 
valtw of the meat produced per day. 

* It is assumed that the value of the manure balances labour and 
other costs. 
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LIVE WEIGHT 
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The following diagrams will indicate the approximate 
weights at which well-fed pigs, sheep and cattle may be 
fattraed off wii& the greatest The cost of tibe food is 

. shpWn by the dotted lines, the value of the product by ihe 
c6nf6iiiuou8 lines. The profit is found by subtracting the cost 
at any weight from the value at the same weight. Food is 
chaiged at Id. per lb. of barley equivalent—^the approximate 
average price for some time recently. 

Because it is not complicated by assuming varying buying-in 
prices and different selling-out prices per pound for different 
live weights, the bullock’s diagram is the simplest and is put 
first. It is assumed that a 4-cwt. bullock is bought in at 
£10 Os. Od., puts on 2^ lb. a day, and, at all progressive weights 
afterwards, is worth 6d. per lb. live weight. On scanning the 
diagram, it will be seen that the bullock yields the maximum 
profit when fattened off between 8 and 9 cwt. If the bullock 
were to put on more than 2Jlb. a day, his live weight for 
optimum profit would be increased ; if he were to put on less 
than 2|lb., decreased. 

In the pig' and sheep diagrams, three different buying-in 
and four different selling-out prices are assumed. This is 
necessary chiefly because of the difference between the prices 
of lamb and mutton, on the one hand, and pork and bacon 
on the other. 

The" diagrams show that, at ordinary selling-out prices— 
say, 6d. to 7d, per lb.—^the sheep’s optimum weight for profit 
is about 180 lb., the pig’s somewhere over 200 lb. As, however, 
the bacon curer is generally unwilling to buy a pig weighing 
over 2001b., we may take it that the farmer is likely to get 
his optimum profit when the pig weighs about 2001b. The 
diagrams also show that profits are much smaller when the 
animals are small: indeed that, unless they are bought in 
very <^eap as stores or sold at a high price per pound, small 
sheep and pigs cannot leave very large profits. 

The problem reduces itself to this: If the farmer may 
assume that certain prices and, therefore, profits are likely, 
whbn his animals reach their optimum weights, what must he 
get for them, if they are sold at smaller weights, so that he 
shall have approximately the same profits ? The diagram 
shows that, when mutton is 6d. a pound, a 50-lb. sheep 
bought in at 25s. leaves a maximum profit of about 6s. when 
fattened off at 180 lb. live weight. By looking to the left of 
the diagram, it will be seen that, if the same sheep is to be 
fattened off at 75 lb., and leave the same profit, it must be 
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sold at 7d. a pound live weight. A 50-lb. sheep bought in at 
35s. leaves a maximum profit of 1 Is. when mutton is 7d. a pound, 
and it is sold at 180 lb. live weight. By looking to the left of 
the diagram, it will be seen that the same sheep would yield 
about the same profit when its weight is just over 80 lb. and 
lamb 9d. a pound. 

The pig diagram indicates that, when bacon is at 6d. per lb. 
live weight, a 40-lb. pig, bought in at 20s., leaves a profit of 
31s. 6d. if fattened ofE at 200 lb. If fattened off at 90 lb. the 
pig would need to be sold at 9d. a pound, to leave the same 
profit. With bacon at the same price, a 40-lb. pig bought in 
at 30s. leaves a profit of 21s. 6d. at 2001b. live weight. If 
fattened off at 110 lb. it would need to be sold at 8d. a pound 
to leave the^ same profit, A glance at the points where the 
value and the cost lines cross indicates that, unless the difference 
between their selling prices per pound be great, the pig fattened 
off at a small weight is likely to be less profitable than the one 
fattened of at a larger weight. 

N.B.—It has been assumed that for “ production *’ the pig needs 

lb. of barley equivalent per pound of increase, the sheep 3, and 
the bullock 3^- These are average figures with average-sized animals 
and efficient rations. It is probable that slightly less is required when 
the animals are younger and making more flesh than fat, slightly 
more when the animals are older and putting on more fat than flesh. 
The difference, however, were more accurate figures known and used, 
would not bo very serious. 

The weight for optimum profit is increased by lower prices of food 
and a higher rate of production, and decreased by the reverse. 


2t 
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VARIETIES OF CEREALS FOR AUTUMN 
SOWING 

F. C. Hawkbs, M.A., 

National Institute of Agricultural Botany. 

It is a bewildering number of varieties of the different farm 
crops that seed merchants offer year by year to the farmer. 
One of the principal aims of the National Institute of Agricul¬ 
tural Botany is to help the farmer to make the proper, in 
other words the most profitable, choice between them. The 
Institute has been engaged upon careful trials of the leading 
varieties for some years, and summaries of the results obtained 
with cereals up to the end of 1927 were published in this 
Journal in December, 1927, and January, 1928. It is only 
in such trials that relative yield and quality can be accurately 
determined; on the other hand, they necessarily demand so 
much time and labour that it is physically impossible to deal 
with all the competing varieties in this way within any 
reasonable period. The Institute accordingly began last 
season to grow in observation plots most of those varieties 
about which reliable information was still lacking, with a 
view to separating the sheep from the goats. The most 
promising will be carefully tested later, but the following 
notes on autumn-sown cereals are now published in the hope 
of helping farmers in the coming season. 

Thirty-six wheats and nine oats were grown in 1927-28 at 
six trial centres :— 

Cambridge. —Gravelly loam, over gault, 90 ft. above sea 
level. 

Good Easter^ Essex. —Boulder clay, over London clay, 
180 ft. above sea level. 

Cannington, near Bridgioater .—Silty loam, over red 
sandstone, 10-60 ft. above sea level. 

Long Sutton, Hants. —^Clay loam, over drift clay and 
chalk, 400 ft. above sea level. 

Newport, Salop. —Heavy loam, over red clay, 200 ft. 
above sea level. 

Sprowston, near Norwich .—^Medium loam, over boulder 
clay and brick earth, 100 ft. above sea level. 

Six barleys were grown at Good Easter only. Reports on 
East Suffolk plots of nine of the wheats were also received 
from Mr. A. . Oldershaw. At the Institute’s trial centres 
the plots were fe acre each, and between each variety was 
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a acre plot of a variety chosen as control, being Squareheads 
Master for the wheats, Bountiful for the oats, and Carter’s 
Six-row for the barleys. The season was an excellent test of 
winter-hardiness, but there was no real test of strength of 
straw ; many varieties which stood in 1928 would be liable to 
lodge in a normal season. Though the notes that follow are 
in many cases based simply on these single plots, and are the 
result of one season’s work only, they are the summary of 
observations made almost daily throughout the season by 
trained Recorders at six different centres, and as far as they 
go may be accepted with some confidence. They do not, 
however, pretend to apply to the north of England. 

One or two general observations may be made. Extravagant 
claims in catalogues unsupported by good independent 
authority should be disregarded. Not only are these often 
without foundation, but sometimes descriptions of such 
obvious characters as colour or type of chaff or grain are 
wrong. Again, the pa 3 dng of a high price will not guarantee 
that the seed is true to type or of good vitality. The former 
defect does not show itself until harvest, but germination can 
and should always be tested before the grain is sown. 

Winter Wheats. —The whole of the 36 varieties grown by 
the Institute in 1927-28 were winter-hardy. Seven of them 
are not yet on the market, and are not further mentioned 
here. Nothing was observed which might lead one to amend 
the recommendation made in December, 1927, that farmers 
should confine their choice to one of the following : Wilhelmina, 
Yeoman II (for land in good heart). Little Joss (on the lighter 
soils). Iron III (when sown early on heavy land), Weibull’s 
Standard (on heavy land), and Squareheads Master. On 
heavy land in the south and under adverse conditions Rivett, 
though the latest of the wheats, will yield a large bulk of 
poor quahty grain. 

Some of the other varieties, nevertheless, show promise. 
Chevalier seems the best yielder of the recent Swedish wheats. 
Ideal might be described as a red-chaffed, white-grained 
Yeoman. Baoton Masterpiece has a very stout straw and 
might repay high farming. Setter may be well worth grow¬ 
ing on light land. Starling II has some quality and did well 
on heavy land in Hampshire. 

Of the others, Croxton Champion differs so little from Iron 
III, Twenty-One from Weibull’s Standard, and Stormproof 
from Fenman, that they need no further mention. Victor 

2t2 
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is of much the same character as Wilhelmma and there is 
probably little to choose between them. On present evidence, 
there is no good reason for continuing to grow, as CMrdinary 
farm crops in the Midlands and South of England, Benefac¬ 
tress, Crown, Fox, Bacton Champion, White-chaffed Browick, 
Cambridge Browick, Premier, Renown, Steel (a very late 
wheat), New Red Bearded, White Wonder, Millenium or 
MiUion III. 

Winter Oats. —^Last season showed conclusively that Grey 
Winter is the only winter-hardy oat; even this variety was 
killed in unusually exposed places. Its quality is excellent 
and its yield steady, but its straw is, unfortunately, very 
weak. It should be preferred to Black Winter, which resembles 
it in straw and yield, on the ground of hardiness and quality. 
Farmers who must have a stiff straw should choose Bountiful, 
a good-jdelding black oat of moderate quality, which is hardy 
on the lighter soils, but may fail on heavy soil in a severe 
winter. There is no winter-hardy white oat, but the hardiest 
is Plentiful. Quite Content and Viking are two other new 
white varieties for which the introducers claim some hardi¬ 
ness, but, In fact, these two are no better in this respect 
than the spring varieties Victory and Golden Rain, which 
were included in these plots. Farmers with sheltered, well- 
drained land who like a speculation will probably do as well 
with Victory and Golden Rain as with any other white oat, 
though Marvellous, a large-grained white oat with coarse, 
strong straw may also be recommended in similar circmnstances. 

Winter Barleys. —^The growing practice of sowing two-row 
barleys in the autumn lends interest to the observations 
made on a set of barleys sown at Good Easter in November, 
1927. There were three two-row barleys—^Plumage-Archer 
1924, Spratt-Archer and Sunrise—and three six-row barleys, 
one a stock from Messrs. Carter & Co., and the others distinct 
new varieties not yet on the market. All six resisted the 
severe frosts well, though evidence from another district 
suggests that Spratt-Archer and Sunrise may be less hardy 
than the other four. These two were four days, and one of 
the new six-row varieties. was eight days, longer in ripening 
than the other three. There was no lodging. Plumage-Archer 
1924 not only looked to be the best yielder but was easily 
first for quaUty. No difference could be discerned between 
the yield of the others, but Spratt-Archer and Sunrise (in 
that order) were good malting samples, and one of the new 
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varieties showed signs of a quality not hitherto associated 
with six-row barleys. These observations bear out the results 
of earlier trials ; farmers who wish to sow barley in autumn 
may safely be advised to choose Plumage-Archer 1924, except 
for exposed situations and ill-drained soils. 

Note. —^Acknowledgment is gladly made to several seed 
merchants, almost all of whom provided seed for these plots 
free of charge. The notes on the varieties tested, although 
compiled by the writer, are, in fact, a summary of work 
carried out by the Institute’s Recorders:—^Mr. G. E. Purse, 
Mr. W. C. Grandi, Mr. G. N. Herington, Mr. H. E. P. Maddrell, 
Mr. G. D. Stevenson, and Mr. E. G. Thompson ; they owe 
a great part of such value as they possess to the Institute’s 
Manager of Pield Plots, Mr. S. P. Armstrong. The Secretary, 
National Institute of Agricultural Botany, Huntingdon Road, 
Cambridge, will be glad to furnish descriptive notes of the 
varieties on application, or to give fuller information about 
any of them. 


BREEDING RECORDS FOR A DAIRY HERD 

Stephen Babtlbtt, 

National Institute for Research in Dairying, University of 

Reading, 

It is well known that breeding records are a necessity to the 
breeder of registered cattle and also to those who are “ grading- 
up ” their herd for entry in a herd book, but the value of 
records to the non-pedigree breeder is often not realized, and 
still more often not utilized. The farmer who takes the trouble 
to visualize his ideal cow and buys the best bull he can afford 
in order to breed to that ideal, will derive considerable benefit 
from properly kept breeding records of his stock. Among other 
advantages is the fact that the herd record book is an excellent 
place to keep summarized notes regarding such details as dates 
of birth or purchase, dates of calving, milk records, etc. The 
great deterrent from keeping a breeding register is the labour 
involved in starting, but any lover of cattle, having made a 
start, will find that breeding records are extremely interesting, 
and that very little further work is involved in their continua¬ 
tion. The book should be started with the herd, but it is quite 
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easy to commence at any time after the herd has been 
established. It should be realized that breeding records cannot 
be memorized indefinitely with safety, and that only a 
satisfactorily written register is quite reliable. 

Assuming that it has been decided to commence keeping 
records of breeding, the problem arises “ What is the best 
type of Record Book to keep ? ’’ Before deciding this question 
it is advisable to see and compare as many different breeding 
registers as possible in order to weigh up the advantages and 
disadvantages of each. It is impossible to imagine a book 
which would meet with imiversal approval, but there are many 
excellent record books on the market, some very simple, and 
others very elaborate. The usual design is a book which allows 
one page or sheet to each animal, and entries on that page are 
made of all the information which is necessary or desirable. 
The binding of the book should be strong and durable, since it is 
likely to be used for many years ; the great improvements 
made, during recent years, in the loose-leaf type of book have 
increased its popularity, and the loose-leaf book possesses two 
distinct advantages over bound books. First, the leaves can 
be placed in any order, and can therefore be classified in 
alphabetical order, or according to families, which facilitates 
the finding of particulars relating to any desired animal; and 
secondly, the book can be made up to the exact size required 
and can be gradually increased to almost any extent, thus 
avoiding the necessity of two or three books. When choosing a 
breeding register, the chief point to consider is which details 
shall be recorded and which omitted without seriously reducing 
the value of the record ; and, in order to assist this decision, a 
discussion of the particulars which are often kept in pedigree 
records and their probable use may be of value. 

(1) Ancestors. —record of ancestry is the first essential 
of a breeding record. There are two methods of recording 
ancestry in common use. One traces the ancestry on the female 
side only, while the other is often termed ‘‘ extended pedigree,’’ 
and records every animal in the ancestry for two, three or more 
generations. 

In his book on Dairy Cattle Mr. Mackintosh sums up the 
situation as follows :— 

“ Pedigrees, as recorded in the different herd books, provide 
information on the ancestry of individual animals, and are of 
incalculable value to all breeders. It is only by a study of 
pedigrees that a breeder can obtain the information necessary 
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to enable him to follow a system of line breeding. The usual 
method of writing a pedigree, however, is incomplete and 
misleading. It is customary to trace the descent only through 
the female side, and very frequently an animal is described by 
a family name when it traces its ancestry on the female side to 
some famous cow, though this cow may be only one of four 
great-grand-dams, or even one of eight great-great-grand- 
dams. The dam and grand-dams of the sire are just as impor¬ 
tant as the dam and grand-dams of the dam, and an increase 
of the practice of writing pedigrees in the extended form, ^.e., 
giving the ancestors on the male as well as the female side, is 
much to be desired. 


Diagram, showing four generations of ancestors as given in an 
extended or complete pedigree. Only those connected by the 
black line brackets are mentioned in a pedigree as usually traced 
through the female side; those connected by the thin line 
brackets may, if in the same generation, be of eq\ial importance. 


Bull 

or 

Cow 


/Grand Sire 


/Sire 


( (3rand Sire 


(Dams 


/G. - Grand Sire 


Grand Dam 


Grand Dam 


\0.—Grand Dam 


G.—Grand Sire 


G.—Grand Dam 


G.—Grand Sire 


(4.—Grand Dam 


G.—Grand Sire 


G.—Grand Dam 


G. G.—Grand Sire 
G. G. —Grand Dam 
G. G. ““Grand Sire 
G. G.“-Grand Dam 
G. 0.—Grand Sire 
G. G.—Grand Dam 
I G. G.—Grantl Sire 
^G. G.—Grand Dam 
G. G.—Grand Sire 
G. G.—Grand Dam 
I G. G.—Grand Sire 
\ G. G.—Grand Dam 
G. G. - Grand Sire 
G. G.—Grand Dam 
Grand Sire 
Grand Dam 


^G. G.- 
Ig. G.- 


(2) Progeny. —Records of progeny may be termed the 
second essential of a breeding record, and such details as dates 
of calving, sex and description of calf, name and number of 
calf, and its disposal, are usually included. 
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The iMt/ming of calves according to a definite system is a 
helpftd practice, the basis of such a system being that the name 
of each animal will provide a clue which will assist the owner 
in remembering the pedigree. A common method is to give 
all one family of cows the same name, and to add a number to 
individualize each fresh calf as bom ; thus the first female calf 
from Duchess would be Duchess 2nd, and the next female 
progeny from either of these animals would be named 
Duchess 3rd, and so on. Another system is to use the same 
initial letter or syllable for the names of all the progeny of 
one bull, or the progeny of all animals purchased from one 
breeder; alternatively, the last syllable or letter in names may 
be used to connect families of similar breeding. A third system 
is to use names which are associated in some manner, e.g., one 
family may be named after flowers, another family after 
precious stones, etc. 

Prefixes or affixes are usually employed by owners of pedigree 
cattle, and are sometimes used also for non-pedigree animals ; 
in a herd which is being graded up, the reserving of the use of 
prefixes only for animals of full pedigree is a convenient method 
of dividing pedigree from non-pedigree cattle. 

In the most simple types of breeding registers the above 
two points, ancestry and progeny, are the only details which 
are recorded. Of the other points which are sometimes kept, 
some are included because the register is the most convenient 
place for recording them, while others are definitely helpful 
in deciding the utility value of the animals concerned. 

(8) fliilk Records .—The inclusion of a summary of the 
milk yield of a cow throughout her life is now considered 
essential in the breeding records of a dairy herd, but diflferences 
of opinion may exist as to the most concise method of 
summarizing milk yield. It is advantageous to have both 
yearly and lactation yields of each cow. 

When the milk records of every cow are available in a 
summarized form, it is an easy matter to keep a watchful eye 
on the inheritance of milk and to discover quickly which bulls 
and cows are producing the best milking progeny. A com¬ 
parison between the milk yields of the dams and of their 
daughters by a certain bull is very desirable before that bull 
has been disposed of, since it has been shown repeatedly that 
nothing can indicate the real value of a bull better than his 
progeny. 

(4) Record of TfPO* —is by no means an easy matter to 
record faithfully the qualities which are usually classed under 
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the term “ type of animal/’ but it is very desirable to have 
permanent records of such points, e.gr., whether the bone is fine 
or coarse, whether the udder is large or small, well balanced or 
pendulous. The best basis for such notes is a good photograph, 
the value of which can scarcely be over-estimated. Even an 
inferior photograph usually conveys a much clearer impression 
than the most fluent description. For animals of high value, a 
professional photographer may be engaged, but a simple camera 
in the hands of a careful novice can give results quite useful for 
ordinary records. 

Another excellent method of recording type is by means of a 
simple score card, such as the specimen shown below. 


Name of cow : Duchess 5th. 

Date examined : January 4, 1928, by E.G.T. and R.M. 



Maximum ' 
Points 1 

Points 

Awarded 

Notes : Chief defects 

Udder 

10 ' 

8 

Small forequarters 

Body 

6 

4 

Lacks depth 

Bone 

6 

4 

Coarse hips 

1 


By means of this system the good and bad points of a cow 
are noted, and the score shows whether weaknesses are 
pronounced or slight. 

Any systematic notes regarding type are of great assistance to 
breeders and to their successors, either as a supplement or an 
alternative to photographs or score cards. For such breeds as 
Friesians and Guernseys a record of the colour markings is of 
value (in the absence of photographs), since these markings 
form part of the records which have to be submitted for the 
herd-book registration of these breeds. The markings are noted 
by drawing them on the outline of a cow which can be printed 
on the pedigree record sheet. 

(6) General Information. —(a) Dates of Service must be kept 
somewhere, but whether they are of most value in the breeding 
record book or in a special “ service book ” is a debatable 
point. There is no doubt that a “ shy breeder ” should be noted 
as such in her pedigree records, but to include every date of 
f^rvioe may lead, in many instances, to the overcrowding of a 
breeding record. ^ 

(b) Tests for TvJbercvlosiSy Abortion, etc,, and Inoculation ,— 
In some hei^s, records of this information are of considerable 
value, and will be found especially useful when any animals are 
to be sold^ As regards the method of recording this information, 
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it is very difficult to systematize the entries, since the tests vary 
from time to time, and the inoculations against disease can be 
so numerous and varied that possibly a small blank space, left 
for the purpose of writing notes regarding tuberculin tests, 
etc., is the best arrangement for recording such information. 

(c) Reasons for the Disposal of every animal in a herd are 
of some importance, e,g,, failure to breed, udder troubles, 
replaced by better milking cow, etc. The tabulation of these 
reasons draws the attention of the owner to the chief weak¬ 
nesses of the herd, or to the management, and it is well known 
that realization of a fault or mistake is the first step to its 
elimination. 

(6) A Specimen Herd Record Book— The tables on pp. 642 
and 643 show a typical leaf (both sides) from a herd record 
book, and will serve to illustrate many of the points already 
discussed. For clarity, the whole has been set in tjrpe, 
although the information to be written in by the farmer, as 
distinct from the printed headings of the leaf, will be fairly 
apparent on examination. 

« ♦ ♦ ♦ ♦ 

THE WORK OF THE RESEARCH AND 
EDUCATION DIVISION OF THE MINISTRY 
IN THE YEAR 1926-27 

Tms^J'report, which is signed by Mr. H. E. Dale, Principal 
Assistant Secretary, deals with the Ministry's work in agri¬ 
cultural research, education and horticulture. Previous 
reports of the kind have formed part of the periodical reports 
of the Ministry’s Intelligence Department, but, following 
Sir Daniel Hall’s retirement from the post of Director-General 
of the Intelligence Department, it has been decided that each 
Division shall in future issue separate reports. Incidentally, 
a high tribute is paid to the value of Sir Daniel’s services in 
the past, and it is observed that research and education in 
this country owe an incalculable debt to his wide vision, 
his vast knowledge and his powers of expression both in 
speech and writing. 

The report on the work of Research Institutes, which 
includes a statement of maintenance grants paid by the 
Ministry for the three years ending 1927-28, shows that, during 
this period, little change was made in the total amount of 
annual grants paid to the research centres. Substantial 
supplementary assistance has, however, been forthcoming 
from the Empire Marketing Board, whose grants to the 
Research Institutes are administered by the Ministry. Large 
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scale investigations aided by the Board are in progress at 
Bristol University, Cambridge University, East Mailing 
Research Station, the National Institute for Research in 
Dairying (Reading), and the Waltham Cross Research Station. 
The number of advisory officers stationed at advisory centres 
has now reached 67, including four veterinary officers. The 
summarized account of their work indicates the numerous 
directions in which the service is being made of value to 
practical agriculture. The biggest development here has been 
in the field of dairy bacteriology, and a testimony is paid 
to the value of the dairy bacteriology advisory service, 
particularly in connexion with the campaign for clean milk 
production. 

The progress of many special schemes of research and 
investigation is indicated in the report. These schemes 
include the correlation of meteorological and crop data 
obtained at numerous centres under the supervision of a 
special Committee, with Sir Napier Shaw as Chairman ; the 
extensive series of sugar-beet demonstrations in progress 
throughout the country with the aid of a grant.made by the 
sugar-beet factories ; the crop variety testing scheme which is 
now carried out at five stations with a total trial plot area 
of 93 acres ; and the scheme for the testing of agricultural 
machinery instituted in 1925. In the latter connexion it is 
mentioned that certificates have already been issued in 
respect of a stationary oil engine, three spraying machines 
and a land drill, while the tests in progress comprise a cream 
separator, a butter chum, two milking machines, a miik 
measuring and bottling machine, an agricultural tractor and 
a sugar-beet lifter. Reference is also made to the progress 
of the research into foot-and-mouth disease under the direction 
of the Committee appointed in 1924. 

The brief survey of agricultural education shows that 
steady progress is being made, although attendance at 
teaching centres shows a tendency to decline, probably owing 
to the depressed state of agriculture during the period under 
review. Gradually, however, the higher educational institutions 
are being better equipped for their work and gaps in the 
county schemes are being filled. The short practical courses 
provided by Farm Institutes are maintaining their popularity. 
The coimty instructional and advisory service is developing ; 
and the number of whole-time instructors and instructresses 
employed on this work has risen from 339 to 344 since last 
year's report was issued. 
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Special reference is made to the position of rural con¬ 
tinuation classes for boys and girls between the ages of 14 
and 16. Such classes may now be aided by the Ministry, 
whereas, until recently, the responsibility rested entirely 
with the Board of Education. It appears that several Local 
Authorities have given the matter serious consideration, 
but it is clear that the problem has not yet been seriously 
attacked over the country as a whole. To quote from the 
report: “ It is to be hoped that in course of time adequate 
provision will be made so that agriculture may not lose its 
natural recruits through the neglect of the needs of children 
immediately they leave the rural schools.” 

Much consideration is being given to the question of the 
special needs of women and girls in the scheme of agricultural 
education. A Sub-Committee of the Inter-Depaftmental 
Committee of the Ministry and the Board of Education 
investigated this matter very thoroughly, and its report has 
been published.* The report will afford a valuable guide 
to future development in regard to the adequate training of 
women for rural occupations. 

The scholarship scheme for the sons and daughters of 
agricultural workmen, introduced as an experimental measure 
in 1922, has proved its worth, and, with slight modifications, 
it has now been introduced as a permanent feature in the 
system of practical instruction in agriculture. The scheme 
now consists of two main grades of scholarship, junior and 
senior, and the awards cover the payment of all fees for 
tuition, supervision and examination and the full main¬ 
tenance of the students, while at the educational institutions. 
During 1927, 119 scholarships were awarded. A statement 
of the present occupations of previous scholarship holders 
under the scheme shows that the results have been most 
encouraging and that the scheme has definitely fulfilled its 
objects. 

In dairying, prominence is given to the great development 
which has taken place in educational work in clean milk pro¬ 
duction, this comprising various forms of activity, especially 
the competitions for milkers and the county clean milk com¬ 
petitions. As an ancillary to this scheme, short courses of 
instruction at educational centres have been arranged for 
the special benefit of sanitary inspectors ; the courses have 
proved very popular and attracted an attendance of no 
fewer than 329 inspectors during the year under review. 

* The Practical Education of Women for Rural lAfe, HM. Stationery 
Office, Adastral House, Kingsway, W.C.2. Price 6d. net. 
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Educational work in regard to poultry and other small 
live stock continues to show satisfactory progress. The 
National Poultry Institute Scheme is now in full operation. 
A minor scheme, which is having very useful results, is the 
Stud Goat Scheme. This is administered by the British 
Goat Society with the aid of a grant from the Ministry. 
Milch stock kept by small holders, cottagers and similar 
persons may be served by valuable stud goats at nominal 
fees, the Society paying a subsidy in respect of approved 
services. The scheme has been gradually extended, and has 
proved a valuable aid to the improvement of the ordinary 
type of milch goat stock. 

The third section of the report is devoted to horticulture. 
In the account of the present position of horticultural 
education, an interesting reference is made to the value of 
county demonstration plots as a means of bringing improved 
varieties to the notice of local growers. In Hampshire and 
Cornwall, for example, demonstrations of French varieties 
of broccoli have shown the superiority of these for many 
purposes, compared with those ordinarily grown by local 
market gardeners. 

The activities of the National Food Canning Council in 
developing the industry for the canning of fruit and vegetables 
in this country are commended. During 1927, nine new 
factory installations, with the most modern plant and equip¬ 
ment, came into operation, all provided by private enterprise, 
and the Council, having brought the industry to the stage 
when all that is required for further expansion is an increased 
demand, is now undertaking an extensive publicity campaign. 

Amongst other, newer activities, which the Ministry has 
undertaken in regard to horticulture, is the institution of 
schemes for the inspection and certification of strawberry 
plants and of black currant bushes. These have been placed 
on a voluntary basis, and the support so far received shows 
that the work is appreciated by growers. The potato purity 
inspections have, of course, been a feature of the Ministry’s 
work for several years ; over 4,000 acres of the new varieties 
were inspected during 1927. 

Finally, an accoimt is given of the Ministry’s administrative 
activities under the Destructive Insects and Pests Acts. To 
the Orders previously in existence made under the Acts have 
been added the Destructive Insects and Pests (Amendment) 
Order of 1927, designed to deal with the Chrysanthemum 
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Midge; the Importation of Baw Cherries Order of 1927; 
and the Sale of Diseased Plants Order of 1927. 

In a brief review it is only possible to indicate a .few of the 
numerous activities dealt with in the report. For fuller in¬ 
formation readers should peruse the report itself, which is 
published by His Majesty’s Stationery Office, price 28. 6d. net. 

« * m * « * 

PRACTICAL HINTS FOR HOUSING THE 
INCUBATOR 

John H. Dowdbn. 

The disparity in results, as between the early and late 
hatching of chickens, may be overcome, to a very large extent, 
by giving proper attention to the housing of the incubator. 
Whether the objective be the raising of table pouMary, or of 
pullets for winter egg-production, better financial results are 
undoubtedly obtained when early hatching is practised. The 
fact that many farmers generally find incubating results to 
be better after February than in the three preceding months, 
leads them to postpone (far too late, in many cases) the 
incubating branch of their operations, with the result that the 
pullets produced do not come into profitable la 3 dng until the 
spring of the following year. If present-day commercial egg 
farming is to be a profitable occupation, eggs must be produced 
before Christmas. 

The practical running of an incubator has been fully and 
frequently discussed, and nothing much remains now to be 
said about it. It is a simple matter to follow the maker’s 
instructions for the correct management of the machine. Its 
adequate housing, however, is left to the discretion of the 
individual poultry owner, for whom advice on the matter is 
rarely available. On several occasions, when called in to 
investigate incubating troubles, I have been assured by the 
poultry farmer that the incubator temperature has not varied 
by more than a degree or two, which goes to confirm my 
experience that, however well a machine may be running, 
good results cannot be obtained unless it is well and properly 
housed. 

That an incubator can be successfully operated in almost 
any kind of situation, seems to be a fairly widespread idea; 
and many instances could be cited in which, while no expense 
was spared in installing the most efficient incubating plant, 
but scant attention was paid to the housing of it. Considerable 
loss, through poor hatches, with a large percentage of chicks 
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dead-in-shell, was, consequently, experienced ; and the chicks 
obtained were, almost inevitably, weak and difficult to rear. 
Obviously, it is unfair to the makers to expect that an incubator 
will give satisfactory results if housed under conditions which 
tend to nullify all the careful thought and scientific study 
expended in perfecting the machine. The incubator house 
should, in fact, be looked upon as part of, and of equal 
importance to, the incubator itself. 

On many farms, buildings probably exist which may be 
adapted most admirably for incubating purposes. The essentials 
are a building in which ventilation can be easily controlled 
and in which an even temperature can be maintained. A cellar, 
in some cases, may be quite suitable ; most cellars, however, 
are quite useless because they contain stagnant air and are 
very difficult to ventilate. In my early poultry farming days, 
I experimented very disastrously with a cellar in the latter 
category. 

Where an ordinary weather-boarded and tiled roof building 
exists, it may be converted into an excellent incubator house 
by lining it with asbestos cement sheeting, and putting in, 
at a height of about 7 ft. 6 in. from the fioor, a false ceiling 
of the same material. For the benefit of those who propose 
to erect a special building for incubating purposes, the 
accompanying illustrations may prove of some assistance. In 
a well-insulated house, such as that illustrated, it is possible 
to maintain a steady room temperature with, what is even 
more important, a correspondingly adequate degree of humidity. 
It is, of course, well known that the warmer the atmosphere 
the greater its capacity for retaining the moisture so essential 
to successful incubation. Ventilation, therefore, should not 
be overdone; a temperature of 60°, or preferably 65° F., gives 
the best results. It should certainly never be allowed to drop 
below 60° F. 

Care must be taken, also, not to overtax the cubic 
capacity of the incubator room. It is clear that adequate 
ventilation is very necessary, and this should be provided in 
the roof by means of sliding shutters which can be adjusted 
to suit the interior temperature and the external climatic 
conditions. The false ceiling, correspondingly, must also be 
fitted with sliding, adjustable shutters. Floor ventilation 
should be entirely eliminated. The windows should be of the 
hopper tjrpe, opening inwards from the top, with side cheeks 
of wood or metal to prevent a downward rush of air. An even 
“better arrangement is the double hopper, with two separate 
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and distinct sashes, one opening outwards from the top and 
the other inwards from the bottom, both furnished with side 
cheeks to prevent down draught. When closed in bad weather, 
the double layer of glass, with air space between, gives very 
effective insulation. 

A mammoth incubator requires a room not less than 16 ft. 
wide. This is sufficient to permit of ample gangways down 
either side of the machine. The interior walls of the incubator 
house on my farm at Heathfield (the one depicted in the 
illustrations) are fitted with hinged brackets to take portable 
shelves, which can be placed opposite any section of the 
machine which is being filled or emptied. When not in use, 
the brackets are folded back against the wall. There are also 
shelves overhead for the storage of chick boxes. The interior 
of this house is 60 ft. long by 16 ft. wide by Sft.^high from 
the floor to the false ceiling, and the machine has a capacity 
of nearly 10,000 eggs. 

The hollow walls are of feather-edge weather-boarding, over 
a layer of felt, on a framework of 4 in. by 2 in. studding, the 
inside being lined with asbestos sheeting over a layer of felt. 
This arrangement is foimd to give most effective insulation, 
the asbestos sheeting having the additional advantage of being 
.non-absorbent. In the case of the false ceiling, which also 
has a layer of felt between it and the rafters, additional 
protection against cold air striking down from the roof is 
given by a 4 in. layer of sawdust placed above it. 

The floor is of concrete, and, running under the whole 
length of the machine, a shallow tray has been formed in the 
concrete. This tray is filled with peat moss, which is kept 
saturated with water. It is very difficult to overdo moisture 
in the incubator room. 

The anthracite stove, which heats the machine, is placed in 
a separate compartment at one end of the incubator building. 
This compartment is divided from the incubator room by a 
partition across the full width of the house, and the entrance 
door to the incubator room is in this dividing partition. This 
door is kept closed, and so protects the machine from any 
fumes which might arise from the stove ; while, as the incubator 
room is entered through the stove compartment, the risk of 
cold air entering is also avoided. 

The incubator, which is of British make, is remarkably 
economical to run both as regards labour and fuel; the 
anthracite eoal costs about 9d. per day, and, even when the 
machine is full, the whole of the work in connexion with 



Showing; section of tl»o incubator lioiise, divided «»11 to accommoilato 
the anthracite stove. Tlio dividing <loor is optMi. and a <'ornc*r of the 
incubator cun just bo mhui. 



Interior view of the incubator house at ** Key down ” farm, sliowing the 
inarmnoth incubator. Note tiie trough-shaped arrangement urKlernBoth 
the incubator, containing peat moss, also the braeket-. on the ri)d*< haiuj 
side, for holding working bench. These are of iMn x -ni. timber, and 
hinged to fold back against tlie wall wlcni not in use. 
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running it can be completed inside an horn* a day, excepting, 
of course, when the eggs are being put in or the chicks taken 
out. The whole of the 10,000 eggs are turned mechanically 
by means of a small sliding arrangement fitted in each drawer, 
and operated from one end of the machine by simply turning 
a han^e. 

The building of such a house may seem rather a formidable 
proposition, but the trouble and expense will be more than 
justified by the vast improvement m the hatching results, and 
by the longer life of the machine. The advantages are numerous. 
Those who have tried incubation under makeshift conditions 
know well what annoyance and trouble is caused, and what 
losses result, possibly amounting to nearly an entire batch of 
eggs. The continual anxiety, and the need for constant 
attention at all hours of the day and night, are obviated if a 
properly insulated building is used. Considering the kind of 
weather usually prevalent when incubation is in progress ; 
the impossibility (despite wireless forecasts) of foretelling its 
next vagary ; and the rapidity with which the temperature 
changes or gales arise, the importance of a house which is 
impervious to external climatic changes can hardly be over¬ 
estimated. 

The type of house here described can be adapted to suit 
individual needs, provided the main principles are always 
borne in mind, viz,y adequate insulation, the elimination of 
draughts, adequate and adjustable ventilation, and the 
maintenance of an even temperature and sufficient humidity. 

i|( 3|( J|( :ic ^ ))c 

BRITISH FINCHES : THEIR ECONOMIC 
STATUS* 

Rev. P. C. R. JouBDAiN, M.A., 

Member of the British Ornithologists Unions Hon. Fellow 
American Ornithologists Union, Hon. Member Societe 
Omithologique de France, Corresponding Member Dutch 
Ornithological Union, etc. 

The Linnet: Carduelis cannabina cannabina (L.).—^The Linnet 
is one of our commoner birds, but is not nearly so conspicuous 
as the Chaffinch, nor is it so familiar in its breeding habits. 
Now and then, a pair may be found nesting in a goose¬ 
berry bush in a cottage garden, or in a shrubbery close to a 
house, but such cases are comparatively few. The best way 
to study its habits in the breeding season is to visit the nearest 

*A previous article appeared inTBSs Journal, September, 1927, p. 528. 
dealing with the Hawfinch and the Greenfinch. 

2u2 



662 Bbiiish Fdtohks : Thbib EoosroMio States. [Pot.,' 

good-sized gorse covert. The big commons of East'Anglia,. 
and many of the fox coverts in the JUidlands, swarm with thes^. 
birds. The thin, piping caUs of the males may be keard in 
an directions, and as the birds are .not shy, one .soon gets a' 
dear view of a cock; perched on a spike of gorse,,with the 
sun shining on his rose-tinted breast. A short search wiU. 
probably flush his mate from a neatly-hned nest in a bush close 
at hand. In a large covert, 15 to 20 nests may be -found 
in this way without difficulty, for the Linnet is a sociable 
species and likes to breed in company. 

In many respects, it is like a smaU edition of the Greenfinch, 
but is a much more attractive and lighter built bird, lacking 
the heavy bill and ugly, penetrating notes of the Greenfinch.' 

Regarded from the economic point of -view, it stands in much. 
the same position as the Chaffinch, but is less gener^y distri¬ 
buted, and, frqm the strong preference it shows for certain 
types of breeding ground, more local. The young, as in so 
many impedes, are fed entirely on animal matter. Dr. Collinge 
records remains of beetles (two cases), larv» of some small 
moth, larvsB of flies, aphides and spiders. The adults feed 
both on animal and vegetable matter, but the bulk of the food' 
consists of seeds of weeds. Of these the most plentiful in Dr.. 
Collinge’s analysis are Charlock {Sinapis arvmsia), which 
occurred in 23 cases ; Groundsel {8mecio mdgaria), 15 cases; 
Common Sorrell {Rumex acetosa), 9 cases ; duckweed {SteUaria 
media). Ragwort (Senecio jacobcea), Mouse-ear (JBieracium), 
Self-heal (Prunella), Knotgrass (Polygonum), etc.; while 
Florence includes Ranunculus, Cerastium, Planfago, etc. A few 
grains of com are picked up from time to tune, but not enough 
to be of consequence. The only trouble which can arise from 
the presence of a o<flony of Linnets is to newly-sown turnips, 
rape, flax, hemp, and cabbage, and also where any of these 
are grown for seed. Unless a pair happen to be nesting in the 
garden, they are less likely to visit the seed beds than the 
Chaffinch, but in the open fields, Linnets may do considerable 
damage if there should be a large expanse of gorse, within easy 
reach of the newly-sown field. 

Animal food forms a large portion of the diet of adult 
as wdl as young birds: chiefiy small caterpillars of moths. 

Summarizing from the above stated facts, it is evident that, 
from the economic point of view, in the great majority of. 
cases the Linnet should be classed as neutral or harmless, the 
little damage done being offset by the destruction of injurious 
insects and weeds. There are, however, possible oases, though 
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few and far between, where some thinning may be advan¬ 
tageous, and owing to the sociable habits of the birds, this 
should be readily effective. 

The Tree Sparrow: Passer montanus montanvs (L.).—^This 
species is undoubtedly confused by nearly everyone except 
a sprinkling of ornithologists and bird-lovers, with its far 
more obnoxious relative, the House Sparrow. It is curiously 
local in its distribution, and, being a naturally rather shy bird, 
oftm escapes notice even from those who take rather more 
than a passing interest in bird life. 

Even the least observant must know the sexual differences 
in plumage in the House Sparrow. The cock with his grey 
crown, black lores, conspicuous black chin-patch, and chestnut 
nape, can hardly be confused with the uniformly coloured 
yellowish-brown hen. The male Tree Sparrow bears a strong 
resemblance to the male House Sparrow, but the most striking 
difference in marking is the presence of a very distinct roundish 
patch of dark brown on the cheek, and the chestnut instead of 
grey crown. The Tree Sparrow is also a rather smaller, more 
slightly built bird, less addicted to town life, and so often 
cleaner and brighter in colouring. The hen Tree Sparrow, 
however, is almost an exact replica of her mate, and bears no 
likeness to the plain, dowdy-looking female House Sparrow. 
This sounds a very simple method of identifying the two 
species, but though one can always make sure of identifying 
House Sparrows of both sexes, the Tree Sparrows, till one gets 
to know their haunts and habits, have an awkward knack of 
keeping a branch just between us and themselves. When 
once a colony has been located and their characteristics 
mastered, it is easy to find many little distinctions in notes, 
habitat, nesting habits and character. 

One habit, which has a great infiuence on its distribution, is 
the strong disinclination of the Tree Sparrow to nest anywhere 
except weU down inside a hole. It is true that the House 
Sparrow will also breed inside holes in thatch or under eaves, 
and will proceed to make the holes in the thatch for itself as 
required, but it has no scruples against building a huge, untidy 
mass of straw in the upper branches of any medium-sized tree, 
as a glance at the trees in many London squares when the 
leaves have fallen will testify. On the other hand, the Tree 
Sparrow steadily refuses to nest except in a hole. Now suit¬ 
able holes in large numbers are not always forthcoming, and 
it is evidently because they fulfil a long-felt want that pollard 
willows are such a favoured haunt of the Tree Sparrow.' Where 
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tfa^ are lacking, some substitute must be found, and it is 
evidently the dijffioulty of finding natural sites which has 
caused the rush on nesting boxes in the North of England 
where the pollard willow is comparatively scarce. I have seen 
gardens in the outskirts of Sheffield and Manchester, where 
every artificial nesting place was occupied by Tree Sparrows, 
but, if it were not for this peculiarity, their presence in numbers 
would hardly have been suspected. 

It may be laid down as an axiom, then, that this species 
cannot exist unless suitable holes for breeding are to be found. 
There are, of course, a few possible places in most orchards, 
but there is competition for these with the Tits. In Berkshire, 
I was puzzled for some time to account for the presence of 
this species about farms on higher ground, where there were 
no willows, but the problem was solved when it was found that 
the Lesser Spotted Woodpeckers had bored into the dead apple 
branches in the orchards, and the Tree Sparrows had taken 
possession of the old workings. 

Where suitable holes are available, the Tree Sparrow will 
nest on farms, and in such cases becomes almost as much a 
parasite as the commoner bird. Many colonies in the Thames 
Valley spend quite half the year in the grass meadows by the 
river, and it is only in the winter that the flocks move any 
distance afield and come into the stackyards. In the big towns 
and suburbs of the North of England little com is grown in the 
fields, and here again these birds are comparatively harmless. 
When resident on a farm they undoubtedly pick up a good deal 
of grain, but are not so destructive to thatch as the House 
Sparrow. Dr. Collinge, writing of the House Sparrow, strongly 
advocates the desirability of making all buildings sparrow- 
proof, in order to diminish nesting facilities. This is, of course, 
quite possible in Yorkshire, where most farm buildings are of 
brick or stone and slated or tiled, but for the south country 
farmer, with a huge expanse of high, thatched buildings and 
ivy-covered trees close at hand, it is a counsel of perfection 
impossible of attainment. We may, however, adapt the advice 
to some extent: ivy can be cut down from buildings and trees 
near farms ; thatch can be worked over with a ladder from 
time to time during the spring, and dead wood should be cut 
but of the orchard trees in the winter months. On grass farms, 
the presence of the Tree Sparrow can be ignored. 

In the spring, the young are fed on insects, chiefly larvas of 
lepidoptera, also diptera (flies), and arachnida (spiders). 
Adults feed partly on insects (diptera, coleoptera, neuroptera. 
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larvae of lepidoptera) as well as spiders and their eggs, but also 
largely on seeds of weeds (greater plantain, and many others). 
When in flocks during the winter, and also in company witii 
the House Sparrow in the harvest fields in late summer, it 
undoubtedly takes grain in some quantities, but being numeri¬ 
cally much inferior to its relative, and a somewhat smaller bird, 
the damage is not nearly so appreciable. On the whole, this 
is a species whoso numbers are already strictly controlled by 
natural causes ; in many cases it is harmless for the greater 
part of the year, arid only a nuisance when vagrant flocks 
join up with other species in the stackyards. In the event 
of any great increase in numbers, it would not be diflicult to 
effect control by restriction of possible nesting sites, but at 
present such activities are hardly necessary. 

The House Sparrow: Passer domesticus domesticus (L.)—It is 
not proposed to discuss here the economic position of this bird, 
for it is already sufficiently well known. A few hints on the 
best methods of reducing its numbers may, however, be useful. 
It is quite a common sight to see a farmhouse, covered with 
ivy, close to a stackyard. Naturally every yard of the ivy 
is full of the untidy, straw-built nests, and however diligently 
the ivy is “ combed,*’ some broods will inevitably escape. All 
ivy should be cleared off buildings and trees near stackyards. To 
stop sparrows from breeding in old thatch is almost impossible, 
but something may be done to keep the increase within bounds 
by regularly searching the holes with the help of ladders. 
Always, however, some broods will escape, much valuable 
time is wasted, and the breeding stqck is untouched. The 
wire “ Catch-’em-alive ” traps are sometimes very effective. 
Shooting rapidly produces extreme wariness on the part of the 
Sparrow, and ceases to produce any tangible results. The offer¬ 
ing of rewards for eggs or young is practically useless. Every 
nest destroyed in this way is replaced by the birds within a week, 
so that a single pair of birds may easily produce 60 eggs in this 
way during the season. It will readily be understood that the 
taking of a few hundred eggs from a good-sized colony means 
little. In corn-growing districts, the birds assemble in flocks 
after the breeding season and take to the fields, where it is 
difficult to get within range, but in the winter, when they 
return to the yards, steady shooting is effective and lessens 
the breeding stock for next spring. 

The Twite: Carduelis flavirostris flavirostris (L.).—This is a 
very local bird, closely allied to the Linnet, but distinguished 
from it by its yellow bill, and the absence of the pink on the 
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breast. Ih England, it is a bird of the moorlands on spurs 
of the Pennine Chidn, and has no economic importance. To 
the crofter (m tiie Hebrides or in the Orkneys and Shetlands 
it is, on the other lumd, a very serious menace to his scanty 
plots of turnip and cabbage se^. Here it is the most charac¬ 
teristic bird of the oountiyside and may be met Trith almost 
everywhere, so that practically close watching of the crops is 
tile only remedy. 

Ibe Lesser Redpoll: Carivjdia Knaria cabaret (P.L.S. Mull.).— 
This is another local species, commoner in the North of England, 
but it has established itself in small numbers in many southern 
counties. A dingy-looking little brown bird, with peculiar 
high-pitched metallic notes, and showing at close quarters a 
black chin-patch and deep crimson crown, which it erects 
slightly from time to time, it is nowhere common enough to 
have any economic weight. In the south it is generally to 
be met with in the river valleys and low ground, often 
breeding on the eyots in the Thames, and similar places. In 
the north it is more generally distributed, though nowhere 
really plentiful. 

Its food consists of both animal and vegetable matter. 
Insects noted include beetles (CurcuHonidce), larvae of micro- 
lepidoptera (Tortrix) and eggs of insects, while it has been seen 
feeding on the catkins of the alder (Alnua), and on the seeds of 
the common bulrush and Achillea millefolium, etc. It is not 
a garden-haunting species, and, as far as is known, has no bad 
qualities to counteract its good ones. There need be no 
hesitation in pronouncing it absolutely harmless. 

* Hit * Hit 

SOME NOTES ON THE BULB MITE 

W. E. H. Hodson, A.R.C.SO., D.I.C., 

Seale-Hayne Agricultural College. 

Am commercial growers of the narcissus and hyacinth are 
only too familiar with the occurrence of badly rotted bulbs, 
which on close inspection are found to be swarming with 
mites that bear a strong resemblance to the common cheese- 
mites. A microscopical examination of one of the mites would 
reveal it to be, almost invariably, the bulb mite, Rhizoglyphue 
echinoptia. The occurrence of mites in rotten bulbs, both in 
the field and in store, is common, but their significance is a 
matter of kemi controversy among both commercial growers 
and scientific observers. 

In the past, numerous observers considered that the mites 
were primarily responsible for the decay of infested bulbs. 
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More recent opinion inclines to regard the presence of the 
mites as secondary, in that their attack is on bulbs originally 
rendered unsound by some other organism, by mechanical 
injury, or by being subjected to unsuitable conditions. 
Experiments, notably those by Buckhurst,* have tended to 
show that this latter impression is correct. 

In view of the divergence of opinion, it was determined to 
undertake a detailed study of the life-history of the bulb mite, 
and to carry out a number of experiments, with the object 
of obtaining definite information. Observations and experi¬ 
ments were carried out during the four years 1924-27, and, 
in the course of the work no fewer than 600 bulb samples 
were examined in the laboratory. The samples, each con¬ 
sisting of from 6 to 24 individual bulbs, were sent for 
examination by commercial growers, principally from Devon 
and Cornwall, but also from other areas in the British Isles, 
and from Holland. It is of interest to note that bulb mites, 
in greater or lesser numbers, were found in no fewer than 
96 per cent, of all the bulbs examined. 

Life History. —The mites are rarely found as isolated 
individuals, for, wherever conditions are favourable for their 
occurrence, large colonies are rapidly formed. That they are 
by no means particular regarding the nature of their food 
is indicated by the fact that, in the literature, they are 
reported as being found on no fewer than 21 different species 
of plants, ranging from avocado pear seed in the tropics to 
vines, celery, and narcissus in more temperate regions. 
Reproduction takes place by means of eggs, and although, 
under observation, only 69 eggs have been recorded from one 
female, it is possible that, normally, this number is greatly 
exceeded. In the south-west of England, egg-laying takes 
place throughout the year, but proceeds at a mu(;h slower 
rate during the winter months. 

A peculiarity of certain mites, including the one under 
discussion, is the ability to form a travelling stage nymph, or 
h 3 rpopus. This stage of the mite does not always occur in the 
life-cycle, and in the bulb mite appears principally during the 
warmer months of the year. Hypopi are dark brown in colour, 
and are considerably harder and more shiny than the other 
stages of the mite. They do not feed, and their principal 
function is to distribute the species to fresh breeding-grounds. 
This distribution is effected by their readiness to clutch hold 
of, and cling to, any moving object which passes near them. 

♦JBuckhurst, A.S. This Joubnai^, XXXII, No. viii, Nov., 1925, pp. 
784-7361 This Joubnal, XXXIV, No. 1, April, 1927, pp. 4-6. 
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Once arrived at a suitable breeding-ground, the hypopi moult, 
assuming the more usual n}miphal form, and rapidly become 
adults capable of reproducing the species. The period of the 
year at which most hypopi are to be found coincides with 
that during which the various species of bulb flies are on 
the wing, and it has been found that the hypopi frequently 
utilize the flies as a means of transport. The flies moving 
from bulb to bulb, in the process of laying eggs, carry numbers 
of the mites with them, and this is, undoubtedly, the chief 
means by which the mites are spread amongst growing bulbs. 

When bulbs are stored in bulk, mites continue to breed 
in infested bulbs until these are destroyed. Then numbers 
of mites, in all stages of development, wander off and settle 
down on other bulbs, thus spreading, in a very short time, 
throughout the whole mass. As soon as the bulbs are planted 
in moist soil, rapid breeding of the mites recommences. 

The length of time occupied by the complete life-cycle of 
the mite, from egg to adult, varies enormously, depending 
upon the time of year, the quantity of food available, and 
numerous other factors. In an active colony, during the 
warmer months, the time occupied was found to vary from 
46 to 108 days. The life cycle is, however, considerably longer 
when a hypopal stage occurs, as hypopi have been kept alive 
for at least four months, which period would have to be added 
to those mentioned above. 

A Natural Enemy ol the Mite. —^During the comse of work 
on the life-history of the bulb mite, an active and somewhat 
larger mite was frequently found in company with the former 
species. This mite proved to be a species of Oamasid, and 
observation showed that it preyed extensively on bulb mites. 
The Oamasids wander about on the mite colonies and at 
frequent intervals seize individuals, choosing usually half- 
grown ones, which they carry about, while sucking out the 
contents of their bodies. The empty skins are eventually 
discarded, and fresh mites are seized. It was found possible 
to breed the Gamasids with ease on an exclusive diet of bulb 
mites, and the frequency with which they occur suggests 
that they are of considerable value in reducing the numbers 
of the mites. 

Eq^erimuutal Work. —^Many experiments were carried out, 
in order to obtain information regarding the ability of the 
mites to attack healthy and previously damaged and diseased 
bulbs, under varying conditions. The majority of the 
experiments were carried out with narcissus bulbs, but in a 
few cases onions and tulips were also employed. 
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It is not proposed to enter into a detailed account of the 
experiments, as this is being published elsewhere. It will be 
sufficient for the present purpose to summarize the results 
obtained. Approximately 700 bulbs were used during the 
course of the experiments. Two modes of infecting bulbs 
with mites were employed : (1) in some cases mites were 
placed actually on the bulbs by means of a camel-hair brush, 
while (2) in others, portions of moist paper covered with mites, 
were placed on or near the bulbs. Both methods were found 
to be quite effective, and no damage resulted to mites handled 
on the brush, provided that reasonable care was exercised. 

It may be stated at once that every effort to obtain damage 
to healthy bulbs, by means of mite infestation, failed. Mites 
lived for as long as 13 months on the outer dead portions of 
growing bulbs, without causing appreciable injury, even in 
cases where the bulbs had been “ hot-water treated ” and 
kept out of the soil for abnormally long periods. Healthy 
narcissus and tulip bulbs, heavily infested with mites under 
storage conditions, and subsequently planted, remained 
entirely undamaged, although mites were still present on 
them 10 months later. Mites confined in glass tubes, actually 
in contact with healthy narcissus and onion bulbs, likewise 
failed to cause any damage. 

As opposed to the above, it was found that healthy bulbs, 
artificially damaged, were frequently entirely destroyed by 
miles, but that damaged bulbs usually recovered when kept 
free Irom mites. Bulbs already infested with bulb eel worm 
and bulb fly larvae were destroyed more rapidly when also 
infested with mites. This occurred both with growing and 
stored bulbs. Healthy “ hot-water treated bulbs remained 
undamaged, but numbers originally badly damaged by 
eelworm and bulb fly were destroyed by mites subsequent 
to treatment. Again, similar bulbs kept free from mites 
were found to recover eventually. 

The Practical Importance of the Mite. —The experiments 
clearly indicate that healthy bulbs, under normal conditions 
of culture and storage, do not suffer direct injury from the 
presence of the mites. At the same time, it has been shown 
that the hypopal stage is freely distributed annually by bulb 
flies, while, in store, mites wander readily from bulb to bulb. 
In all probability the mites frequently carry spores of injurious 
fungi amongst the bulbs, and for this reason alone it is 
desirable to reduce their numbers as far as possible. 

The mites can effect the destruction of bulbs originally 
damaged by mechanical means, or by some other organism; 
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apart from the mites, many such bulbs would stand a very 
goodjchance of ultimate recovery. ‘‘ Hot-water treatment 
does not in itself render bulbs more liable to mite damage, 
but treated bulbs having extensive injured areas will be 
destroyed in the same way as those mechanically injured. 

The bulb mite cannot be considered a primary pest, owing 
to its inability to destroy healthy bulbs which have been 
kept imder hygienic conditions. Much loss and injury occurs, 
however, amongst bulbs which, for a variety of reasons, may 
not be entirely sound, but which would recover ultimately in 
the absence of mite infestation. It is therefore highly desirable 
that the mite population in bulb-growing areas should be 
reduced to a minimum, and this may best be effected by the 
following measures. 

Control Measures. — Lifting .—^Bulbs should be lifted wdth 
care. Badly-cut bulbs will provide breeding-groimds for 
mites, and will, in all probability, not recover from the attack. 
They should, therefore, be discarded and destroyed. 

Deatructicm of Rotted Bulbs .—^Every cut or rotted portion 
of bulb loft in the ground will harbour mites. Hot-water 
treated ’’ bulbs planted over such bulbs will be liable to mass 
infection by mites, which may result in extensive losses. All 
damaged bulbs must be collected and destroyed. 

Stara/je .—^Bulbs should be stored under hygienic conditions, 
and looked over periodically, all soft bulbs being picked out 
and destroyed. Fungus storage rots may easily be spread by 
wandering mites. 

Hot-tvater Treatment of Bulbs .—^Tho hot-water treatment of 
bulbs for the control of bulb eelworm and bulb fly larvae is 
widely practised, and descriptions of the process are easily 
obtainable. The treatment also kills all mites in the bulbs, 
but it must be remembered that injured bulbs are liable to 
mite damage subsequent to treatment. Care must be taken 
to prevent re-infection by mites until the bulbs have had 
sufficient time to make a good recovery from their previous 
injuries. 

Early Treatment of Eelworm-infested Bulbs .—^Early diagnosis 
and treatment of eelworm-infested bulbs is essential in order 
to avoid serious losses from mite attack subsequently. 

Fumigation ,.—^Fumigation of bulbs with para-dichlorbenzene 
will destroy all mites. A method of fumigation for the control 
of the lesser bulb flies has been briefly described by the writer.* 
The dosages there recommended will serve equally well to 
destroy mites. 

: ♦ Hodson, W. E. H. BvU. ErU. Research^ xvii, Pt. 4,June, 1927, p. 882, 
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OCTOBER ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

AgricvUural Organizer for Derbyshire, 

Seasonal Notes. —^The month of October is generally marked 
by heavy rainfall; but after a comparatively dry summer 
the soil is capable of absorbing a considerable quantity of 
moisture before it becomes saturated. It is not easy to appre¬ 
ciate the fact that this is on the average the wettest month 
of the year; indeed, farmers frequently have to delay the 
sowing of their wheat on account of the soil being in their 
opinion too dry for satisfactory germination. 

On grassland, October conditions are materially different 
from those of the summer months : the hours of daylight 
available for grazing are shortened ; the duration of bright 
sunshine is small, so that the herbage is not rid of the morning 
dew before it becomes damp again; and there is a marked 
fall in temperature, with occasional night frosts, imder the 
influence of which the coats of cattle begin to assume their 
winter appearance. As regards the character of October 
in any particular year, tradition holds that a warm month 
indicates a cold winter, whereas the occurrence of much 
frost and snow at this time of the year is the forerunner of 
a mild winter. 

The annual cycle of farm operations is conveniently regarded 
as beginning at Michaelmas, which is, in fact, a common 
term date on arable farms. Modem farmers are not bound 
by a calendar of operations, however ; neither are the seasons 
marked by abrupt changes. The cultural operations for the 
new farm year begin before the current year’s cereal harvest 
has been completed, and the young corn may be above ground 
before the adjoining fields have been cleared of the root 
crops. 

Potato Lifting. —In contrast with the dead and shrivelled 
appearance of the tops at this date last year, potatoes this 
year are still green and vigorous and probably digging will 
not begin so early as in 1927. October, however, is a busy 
month ; potato digging makes heavy demands on the labour 
supply, and the work is very dependent on suitable soil and 
weather conditions. For these reasons it may not be wise to 
delay commencement of the work until the last rosette of 
leaves has died down and the skin of the small as well as of 
the large tubers has become quite firm. The problem here is 
similar to that in the commencement of hay or com harvest: 
the first field may have to be harvested on the early side in 
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order to avdid loss at the latter end of the work. Tubers 
lifted whm in the somewhat unripe state, however, require 
speoial care in clamping ; the clamps should be made narrow 
—^not more than 3 ft. 6 in. wide—and the tubers given ample 
opportunity to become dry and cool before being soiled over. 
When covered temporarily, old straw may be xised but never 
potato tops, as these are liable to spread disease in the clamp. 
Good dry straw is essential in the final covering up, damp 
material being conducive to frost damage. 

Mmigold Lifting. —October is for several reasons the best 
month for harvesting mangolds; September is too early, 
as the crop has not by that time completed its growth, while 
leaving the work until November involves risk of frost damage 
and injury to the soil by untimely carting. Earlier lifting also 
favours the chances of satisfactory wheat-sowing on the same 
land, and it enables the farmer to realize a greater proportion 
of the nutritive value present in the mangold tops. 

The weight of tops produced by an average crop is about 
a quarter of the peld of roots, f.e., 5 tons per acre. If the 
nutritive matter present in this quantity of tops could be 
realized, it would be worth upwards of £3 per acre, apart from 
the manurial residues. It is impracticable to spread the lifting 
over a period sufficiently long to allow of all the tops being 
consumed as cut from day to day ; but where autumn keep 
is scarce, the surplus of tops may be conserved for a few weeks 
in a simple earth pit or silo. 

The use of mangold tops for feeding purposes is often 
criticized on the grounds of their laxative properties, and it 
is indisputable that they may under certain conditions have 
scouring tendencies. There is difference of opinion as to 
whether the specific cause of the laxative nature of tops is 
their content of oxalic acid or of soluble inorganic salts or the 
bacterial infestation of the leaves. It should also be bom© in 
mind, however, that tops are a watery, non-fibrous food ; 
hence they should not be fed to either cattle or sheep without 
being supplemented with long, dry fodder. The addition of 
2 or 3 oz. of chalk dust or limestone powder to each hundred¬ 
weight of tops is a practicable astringent measure when 
feeding them to cattle indoors. Where sheep are being run 
over the mangold stubbles ” to consume tops and small 
bulbs, the flock should be removed to dry grassland for the 
night, a rack of hay being provided as the chief preventive 
of scouring. 

Autumn Sowings.^ —^Land available for sowing in October 
may be drilled with wheat, oats, barley, rye, beans, vetches, 
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or a mixtuxo of cereal and pulse grains for thrashing or for 
forage. Clean land is ordinarily sown with wheat, if in 
sufficiently good heart, or with winter oats when the pre¬ 
ceding crop has been corn. Rye is grown only where the soil 
is too sour or too poor for even grey winter oats. Winter 
barley is not grown very extensively but is cultivated for 
feeding purposes on land that is too dry for wheat or winter 
oats. Beans are a cleaning crop if drilled in rows wide enough 
to permit of horse hoeing, and are frequently taken on land 
whore young “ seeds ” have failed. 

As a general rule it is wise to sow that kind of aut^imn 
grain which ordinarily 3 delds the heaviest weight of market¬ 
able corn on the class of land in question ; another considera¬ 
tion may be the standing power of the straw. This year, 
however, the value of wheat has fallen to such a low level 
compared with oats and barley that many farmers will 
doubtless extend their sowings of the latter grains at the 
expense of their wheat area. In view of the estimated supplies 
available in the chief wheat-growing countries, it would 
seem to bo unlikely that prices of this cereal will rise 
appreciably before next harvest. 

Archer barley appears to be coming into favour as an 
autumn-sown grain crop in the Eastern Counties. The 
advantages of sowing in autumn are those of an earlier 
harvest and therefore a better market for good malting 
samples. As regards weeds, the autumn-sown crop is better 
able to suppress charlock and other annuals that trouble 
spring-sown barley ; on the other hand, couch and similar 
perennial weeds are apt to spread under autumn sowings. 

The increase in cost of protein-rich foods during the past 
year has improved the position of the bean crop relative to 
other grains. Winter beans, while suitable for heavy soils, 
are not so dependent on strong soil texture as is commonly 
thought. Where beans alone are not a reliable crop, however, 
they should bo mixed with cereal grains as explained by 
Mr. J. C. Brown in the issue of this Journal for June, 1928, 
p. 236, 

Live Stock. —Dairy cows in full milk now require con¬ 
centrated rations nearly equal to those of mid-winter : the 
grazing saves hay rather than com. While the green herbage 
lasts, however, and even while supplementing the grazing 
with kale, cabbage or mangold tops, maize and other 
carbohydrate foods may form the bulk of the concentrates. 

Towards the end of the month the herd will begin to lie 
indoors at night; but it is important to keep the sheds cool 
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at tHig time of the 3 rear to prevent loss of hardiness, as this 
would necessitate r^ricted ventilation later in the unnter. 
Provided that the land is dry and the lanes and gateways are 
not too muddy, it is desirable not to commence housing at 
night until perhaps the middle or end of November. Weather 
conditions and not the calendar should decide the date. 
Before the period of winter management begins, the sheds 
should be cleaned down and white-washed, excepting the 
lower third of the walls, which are the better tarred. 

Where winter fattening is practised, the bullocks recently 
purchased now begin to be brought on to indoor rations. 
Doubtless after the experience of last winter and after 
weighing up the prospects of the current season, feeders will 
be inclined to fatten rather more cattle than they had 
last winter. Stores are somewhat dearer than a year ago, 
and some concentrates are appreciably higher in price. 
On the other hand, the value of beef is also higher, while 
as regards feeding stuffs, recent work at the Norfolk Agri¬ 
cultural Station proves that it is not necessary to use such 
large quantities of protein-rich cake as are still customarily 
fed. With the aid of a little hay of this year’s quality, hay 
having a special value for fattening purposes, the consumption 
of oil cake need not exceed about 2 lb. per head per day. 

« « ♦ ♦ ♦ ♦ 

NOTES ON MANURES 

H. V. Gabnbb, M.A., B.Sc., 

Rothamsted Experimental Station. 

The New Act. —The Fertilizers and Feeding Stuffs Act, 1928, 
is now in operation, and some of the more important changes 
affecting the sale of fertilizers may be brought to the notice 
of farmers. It will suffice to mention the alterations which 
have been made in the method of stating the percentages of 
fertilizing constituents, and certain additional guarantees 
which must now be given where none was required before. 
The most important change, and one to which farmers and 
merchants will take some little time to accustom themselves, 
is in the method of declaring the phosphatic content of fertilize. 
The old method of stating the percentage of phosphate of 
lime has now been dropped in favour of the percentage of 
phosphoric acid. This applies to the water soluble phosphate 
of superphosphate and compound fertilizers as well as to the 
total phosphate of basic slag and rock phosphates. Since 2*18 
parts of phosphate of lime or tricalc c phosphate are chemically 
equivalent to 1 part of phosphoric acid, the grades of phosphatic 
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fertilizers expressed under the new scheme are reduced in this 
ratio : 26 per cent, basic slag becomes 12 per cent, basic slag, 
and so forth. These, of course, are two different methods of 
stating the same thing and imply no actual change in the 
quality or nature of the phosphatic manures themselves. 
This change now puts our method of stating phosphatic 
fertilizers in line with the procedure in other countries. It is, 
also, less cumbrous and artificial than the old method. Probably 
farmers will still find, in addition to the legal statement in 
terms of phosphoric acid, the percentage of phosphate of lime 
on their invoices. This is not essential, but may be convenient 
in the transition stage. 

Coming now to guarantees which were not previously in 
force in the case of basic slag and rock phosphates, we 
find that a statement of the fineness of grinding in terms of 
the amount passing through a standard sieve is compulsory. 
This merely makes necessary what was customary in the past. 
The sieve prescribed under the Regulations is practically 
identical with the so-called 100-mesh sieve already familiar 
to farmers. 

Sulphate of ammonia must now be accompanied by a state¬ 
ment of the percentage of free acid, expressed in terms of 
sulphuric acid, in addition to the usual guarantee of nitrogen 
content. In the case of neutral sulphate of ammonia, now by 
far the commonest form, the maximum amount of free acid 
has been stated by producers in the past. 

Lime products are now to be sold on guarantee, and this will 
be a great advantage to purchasers, who will now be able to 
obtain a much better idea than formerly of the relative values 
of these substances. Quicklime, or ground lime, must be 
accompanied by a statement of the percentage of free lime 
(CaO). Slaked lime, or calcium hydrate, must be declared in 
terms of calcium hydroxide (Ca(H 0 ) 2 ), and the equivalent in 
terms of calcium oxide is also to be given. Ground chalk and 
dried carbonate of lime will be sold on content of calcium 
carbonate (CaCOg) and the equivalent of calcium oxide will 
be stated, while ground limestone will carry the above guaran¬ 
tees, and also a statement of the amount which passes the 
prescribed sieve, as for basic slag and rock phosphates. It 
will be noted that all forms of lime are to be stated in a common 
measure, iiC. calcium oxide, a procedure which will facilitate 
comparisons on a basis of cost per unit of lime equivalent. 
This is helpful, but it should be borne in mind that the various 
forms of lime are not strictly interchangeable in practice, 
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and, for certain purposes, it might be preferable to use a 
carbonate of lime, even although it might cost slightly more 
per ton of calcium oxide equivalent than a sample of burnt 
lime. 

The amount of nitrogen in dried blood for fertilizing purposes 
is now to be declared. 

Under the new Act, farmers are to receive more information 
with regard to their purchases than formerly, although certain 
points about which there is not yet general agreement, or which 
present special difficulties, have not been incorporated. There 
is, for instance, at present no requirement to declare the citric 
solubility of basic slags or to distinguish between the avail* 
ability of forms of nitrogen which may have widely different 
agricultural values. Provision haa been made that any altera* 
tion which seems to be necessary in the light of further 
experience or scientific advances may be carried into the 
Schedules of the Act or the Regulations. An Advisory Com¬ 
mittee has been appointed whose duty it is to advise the 
Ministry of Agriculture in these matters. 

Fertilizer Prices. —^Attention has been directed, from time 
to time in these notes, to the relatively low prices of the 
standard fertilizers. Price reductions continued during the 
past season, and a recent publication’*' gives the general index 
for artificial manures, for the period September, 1927, to March, 
1928, as only 3 per cent, above the pre-war level. This is to be 
compared with the corresponding figure of 13 per cent, for each 
of the two previous seasons. Hence the artificials used for the 
crops just harvested were purchased at very favourable rates. 
The position has not materially altered since March, although 
nitrate of soda continued to fall in price, and, in July, was just 
below the pre-war level, while basic slag has also been reduced. 
Sulphate of ammonia costs the same this autumn as last, 
and calcium cyanamide, although slightly dearer per ton, has 
been increased in nitrogen content and is sold at about the 
same unit price as before. Fertilizers will, therefore, continue to 
be a relatively cheap item in the cost of crop production. 
Their application makes little additional demand on labour, 
which is, by comparison, so expensive, forming the biggest 
charge against the crop. A judicious expenditure on fertilizers 
is money well spent. To stint the land of plant food will result 
in the loss of the few extra bushels or hundredweights per 
acre, which, taken over the farm, makes a real difference in the 
year’s accounts. 


*AgricuUural StaiisHct, 1927-28, Part 11. 
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It often happens that the land is ready for seed but the 
manures have not arrived. The best plan is to estimate and 
order the autumn requirements, for the arable land at any rate, 
well in advance, and thus have the fertilizers ready for 
favourable opportunities as they arise. 

Gyanaillide. —^The guaranteed grade of this fertilizer 
has recently been raised from 19 percent, to 20-6 per cent, of 
nitrogen. It has still the attraction of providing combined 
nitrogen at the lowest unit price (about 9s. per unit N. 
according to October prices), and on this account it deserves the 
consideration of farmers. Against its cheapness, and the fact 
that it restores an appreciable quantity of lime to the soil, 
must be placed its dusty character, which renders distribution 
rather unpleasant; also the fact that cyanamide has not yet 
been tried under as wide a range of soil conditions as the older 
forms of nitrogen. Those who have not had experience with 
cyanamide should give it a trial on a small acreage and compare 
the result with their normal treatment. On the Continent, 
cyanamide is frequently applied for winter cereals before sowing, 
especially on retentive soils. On medium soils, one half of the 
cyanamide is applied in autumn, leaving the remainder for an 
early spring top-dressing, while, on light open soils, it is 
inadvisable to apply cyanamide or any kind of nitrogenous 
fertilizer in the autumn. It is probable that the above practices 
would be successful in this country, especially in districts of low 
rainfall, but there is little published information on this point. 
Farmers who are sowing winter corn, under conditions where 
nitrogen is certainly needed, could lay down a trial area under 
the above scheme for observation, using cyanamide at about 
1 cwt. per acre. The fertilizer should be evenly applied, pre¬ 
ferably with a distributor, and if possible a few days before 
drilling the seed. 

Some Autumn Dres&dngs. —^The notes below are intended 
for general guidance only and should be modified both in 
quantity and type of nitrogen, phosphate or potash to suit 
special circumstances of soil and previous manurial treatment. 

Winter corn on stiff land may receive 2 cwt. per acre of 
superphosphate or high soluble basic slag. Where the land is 
known to be in poor heart, a little nitrogen may be applied, 
up to 1 cwt. per acre, either as cyanamide or sulphate of 
ammonia. 

Beans and tares may have phosphates as for cereals, and, on 
lighter soils, 1 cwt. of muriate of potash, or its equivalent of the 
lower-grade salts, in addition. Where potash is required for 
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autumn-sown crops, it is good practice to give it before sowing, 
as on all but the lightest of soils the absorption of potash is 
practically complete and no loss need be feared. Rotation 
grasses in their first autumn may receive their phosphatic and 
potassic manures as soon as the niirse crop is carted, presuming 


PRICES OF ARTIFICIAL MANURES 

NOTX.—TTnlam otberwlae stated, prices are for not less than 2>ton lots f.o.r. in towns named 
and are net cash for prompt delivery. 


Average price per ton during week 
ending September 12 


Description 
(see special footnote) 

Bristol 

Hull 

L*pool 

London 

Cost per 
unit at 
London 


£ 8 . 

£ 

8 . 

£ 

s. 

£ 

s. 

8 . 

d. 

Nitrate of soda (N. 15J%) 

.. 



10 

10 

10 

7 

13 

6 

„ lime (N. 13%) 


, 




11 

71 

17 

6 

Nitro-chalk (N. 10%) 

7 0/ 

7 

Of 

7 

0/ 

7 

0/ 

14 

0 

Compound white nitrates of lime 
and ammoniaB.A.S.F.(N.15|%) 

11 IQg 

11 

3A 






Sulphate of ammonia :— 

Neutral (N. 20-6%) .. 

10 0* 

10 

0* 

10 

0» 

10 

o* 

9 

9 

Calcium cyanamide (N. 20-6%)J.. 

9 2t 

9 

2t 

9 

n 

9 

2t 

8 

10 

Kainit(Pot. 14%). 

3 7 

2 

17 

2 

18 

2 

18 

4 

2 

Potash salts (Pot. 30%) .. 

6 2 




, 

4 

14 

3 

2 

„ (Pot, 20%) .. 

3 17 

3 

5 

3 

10 

3 

8 

3 

6 

Muriate of potash (Pot. 60-534%) 
Sulphate,, „ (Pot. 48-611%) 

9 10 

9 

0 

9 

6 

8 

12 

3 

6 

11 10 

11 

0 

11 

7 

10 

10 

4 

4 

Basic Slag (P.A. 161%)|1 .. 

3 1§ 

2 

8§ 

2 

9§ 

2 

19§ 

3 

9 

„ (P.A. 14%)1| .. 

2 16§ 

2 

3§ 

2 

4§ 

2 

14§ 

3 

11 

„ (P. A. 1104)11 .. 

2 7§ 

1 lft§ 

1 19§ 

2 

5§ 

4 

2 

Ground rook phosphate (P.A. 26- 
27404). 

2 811 

2 

711 



2 

5a 

1 

8 

Superphosphate (S.P.A. 16%) .. 

3 0 


3 

1 

3 

0 

3 

9 

,. (S.P.A. I3J04) .. 

2 16 

2 

8 

2 

16 

2 

15 

4 

0 

Bone meal (N. ^%, P.A. 20404).. 

8 16 

8 

10 

8 

12 

8 

7 



Steamed bone dour (N. |%, 

P.A. 274-29104) 

6 17t 



6 

0 

5 

16 

• 

• 


Abbreviations: N.« Nitrogen ; P.A. "Phosphoric Acid ; B.P.A." Soluble Phosphoric Acid; 

Pot. "Potash. 

* Delivered in 6-ton lots at purchaser's nearest railway station. For lots of 4 tons and 
under 0 tons the price is Is. per ton extra, and for lots of 2 tons and under 4 tons 5s. per ton 
extra. 

t Delivered (within a limited area) at purchaser's nearest railway station. 

t Delivered in 4-ton lots at purchaser's nearest railway station. 

I Prices for 0-ton lots delivered to purchaser's nearest railway station. The prices quoted 
under Bristol relate to deliveries in Somerset, under Hull to Yorkshire, under Liverpool to 
Lancashire, and under London to Middlesex. 

il Fineneas 60% through standard sieve. a 85% through standard sieve. 

/ Delivered In 6-ton lots at purchaser's nearest railway station. 

g F.o.r. Olouoester. h F.o.r. Ckmle. 

SpeoicU Note*-^The percentage of phosphate has been discontinued and the 
percentage of phosphoric acid substitute, with a consequent alteration in 
unit values. To convert phosphoric acid to equivalent in tribasic phosphate 
divide by 0*458. 
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that these fertilizers have not been applied to the cover crop in 
sufficient amount to benefit the young seeds. On heavy soil, 
phosphate alone will generally be sufficient. From 50-100 lb. 
of phosphoric acid per acre would constitute a dressing, the 
actual quantity depending on the response of the soil to 
phosphate and its previous manurial history. Superphosphate, 
or high soluble basic slag, would be suitable forms of phosphate, 
the former for calcareous soils, the latter for soils not abundantly 
supplied with chalk. Potash will give its best results on sandy, 
chalky, or peaty soils. On other types it may or may not be 
needed, and a simple trial is the best guide. From 30-50 lb. of 
potash (KgO) should be supplied in whichever form happens 
to be providing potash at the lowest unit price. 

4I « Hi « 4c He 

NOTES ON FEEDING STUFFS 

H. E. Woodman, M.A., Ph.D., D.Sc., 

School of Agriculture, Cambridge. 

The Composition and Manurial Value of Sugar Beet Pulp.— 

In the Notes for last month reference was made to the investi¬ 
gations which have been carried out recently at Cambridge 
into the composition and nutritive value of sugar beet pulp. 
The results which were obtained in the analysis of representative 
samples of dried sugar beet pulp and molasses-sugar beet 
pulp are recorded in Table I. 

TABLE I.— Composition of Dbibd Sugar Beet Pulp and 
Molasses-Sugar Beet Pulp. 

Dried Sugar Beet Molasses-Sugar Beet 
Pulp. Pulp. 



On basis of 

On basis of 

On basis of 

On basis of 


dry matter 

10 % moisture 

(inf matter 

\{,%moisture 


Per c' nt. 

Per cent. 

Per cent. 

Per cent. 

Crude protein. . 

9-88 

8-89 

11-98 

10-78 

Crude oil 

0-71 

0-64 

0-41 

0-37 

Carbohydrate . . 

66-69 

59-12 

64-72 

68-25 

Crude fibre 

20-28 

18-26 

16-80 

16-12 

Ash 

3-44 

3-10 

6-09 

6-48 

True protein . . 

9-60 

8-64 

8-20 

7-38 

“Amides” .. 

0-28 

0-26 

3-78 

3-40 

Lime (CaO) 

1-36 

1-22 

1-36 

1-22 

Phosphate (P OJ 

0-20 

0-18 

0-19 

0-J7 

Silica (SiO ) .. 

0-34 

0-31 

1-45 

1-31 

Potash (K3O).. 

0-66 

0-69 

1-49 

1-34 

Soda (Na^O) .. 

0-27 

0-24 

0-34 

0-31 


Comments on Table I .—^Numerous determinations were 
carried out, on different days, of the moisture content of wet 
sugar beet pulp as it leaves the pressers in the factory. The 
values for the percentage of dry matter ranged from 13*90 to 
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16*74 per cent., the mean value of all the determinations being 
14*70 per oent. It may be inferred therefore that, on an 
average, wet sugar beet pulp will contain round about 15 per 
cent, of dry matter. 

A knowledge of the moisture content of dried sugar beet 
pulp is of obvious importance when purchasing this feeding 
stuff, since the percentage of moisture may vary within the 
wide limits of 6 and 16 per cent. The sample used in the 
Cambridge feeding trials contained 13*87 per cent, of moisture. 
A well-dried and well-stored sample, however, should contain 
no more than about 10 per cent. It is to be recommended 
(although the writer is well aware of the difficulty of putting 
the recommendation into practice) that the drying process 
should be so regulated that the moisture content of the pulp 
at the time of weighing into the sacks should always be in the 
neighbourhood of 10 per cent. A 1 cwt. sack of dried sugar 
beet pulp would then always contain approximately the same 
weight of dry substance, and this would obviously be 
unaffected by moisture taken up during storage or transport. 
A similar recommendation has recently been urged by the 
writer in connexion with the drying of flaked cooked maize. 

Sugar beet pulp contains in its dry matter no more protein 
than does an average sample of meadow hay. It is also seriously 
deficient in mineral substances. Obviously, therefore, beet 
pulp can only give satisfactory results in the feeding of stock 
when due attention is paid to the necessity for including in 
the ration other feeding stuffs which are rich in protein and 
ash. Almost the whole of the nitrogen of sugar beet pulp is 
present in the form of true protein, the soluble amide ” 
substances originally present in the beet having been removed 
almost entirely during the process of extraction of the sugar. 

As a source of oil, sugar beet pulp is of negligible importance. 
Its content of crude fibre, on the other hand, is very high, 
and in this respect it is sharply distinguished from mangolds, 
which, on the basis of dry matter, contain less than 8 per cent, 
of crude fibre. The value of sugar beet pulp as a feeding stuff 
will therefore depend largely on the ability of ruminant 
ammals to digest and utilize the fibrous constituent. This, in 
turn, will be determined by the degree of lignification of such 
fibre, a question which will be dealt with fully in the Notes 
for next month. 

Sugar beet pulp is essentially to be regarded as a source of 
carbohydrate, the dried product, on the basis of a 10 per oent. 
moisture content, containing as much as 69 per cent, of this 
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constituent. It is of interest to inquire into the chemical 
nature of the carbohydrate which remains in the pulp after 
removal of the sugar. Sugar beet pulp always contains small 
quantities of sugar which fail to be extracted during the 
diffusion process. The amount so remaining will obviously 
depend on the eflBiciency with which the extraction is carried 
out. It varies from 1 to 6 per cent, in the dried beet pulp. 
Determinations carried out on the sample employed in the 
Cambridge experiments showed that it contained 2*6 per cent, 
of sugar. 

The carbohydrate of sugar beet pulp, however, consists 
mainly of the so-called pectic substances, which are grouped 
by the chemist in the class of carbohydrates known as poly¬ 
saccharides, a class to which compounds like starch and 
cellulose also belong. As the chemistry of the pectic substances 
is still incompletely understood, the writer will not attempt 
more than a brief reference to their properties and chemical 
nature. Some knowledge of these peculiar compounds is, 
however, essential, if the feeding properties of sugar beet 
pulp are to be appreciated intelligently. 

In its insoluble form, pectin constitutes, in loose chemical 
association with cellulose, the middle lamella of the cell walls 
of many plant tissues, such as those of fleshy roots, stems and 
fruits like turnips, beetroot, rhubarb stems, apples, cherries 
etc. To this insoluble form, the name of pectose has been 
given. Under the influence of a plant ferment known as 
pectosinase, the insoluble form is converted into a soluble form 
known as pectin. This change occurs during the ripening of 
succulent fruits, and is accompanied by tissue disintegration. 
Pectose can also be transformed very readily into pectin by 
chemical means. 

By the action of a second plant ferment known as pectase, 
which is abundant in lucerne, clover and carrots, pectin is 
transformed into methyl alcohol and a gelatinous material 
called pectic acid. A third ferment, pectinase, occurring in 
germinating barley, possesses the power of breaking down 
pectin into sugars like arabinose and galactose. The capacity 
of pectin to give rise to sugars furnishes the clue, therefore, 
to its value as a food for farm animals. Pectin has considerable 
technical significance in the making of jam, its presence m 
fruits being responsible for the setting of the final product. 
It also has the peculiarity of being able to impart, when 
present in small amount, a jelly-like consistency to strong 
solutions of sugar containing traces of acid. For that reason, 
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it is extensively employed in the manufacture of fruit jellies. 
Preliminary experiments, conducted by the writer in collabora¬ 
tion ynth Mr. A. J. Codling, have shown that more than 
301b. of crude pectin can be extracted by chemical means 
from 100 lb. of dried sugar beet pulp. It follows that this 
feeding stuff may, at some future date, be used as a source 
of pectin for technical purposes. 

From the standpoint of feeding value, it is of obvious 

importance to know: (1) the degree to which pectose can be 

digested and utilized by farm animals ; (2) the nature of 

the mechanism whereby an animal is able to digest pectose ; 

and (3) the type of product which becomes available for 

absorption into the organism during the digestion of pectose. 

These matters will be dealt with in the Notes for next month. 

* 

From the standpoint of mineral composition, sugar beet 
pulp, containing only 3 to 5 per cent, of asb on the dry matter 
basis, must be regarded as deficient, lime is the most abundant 
mineral contained in the ash, potash coming next in amount, 
whereas phosphate and soda are present in quite small 
proportions. On the basis of the data recorded in Table I, 
and employing the unit values : nitrogen = 9s. lid., phosphate 
= 38. lOd., and potash = 38. 3d., one ton of dried sugar beet 
pulp containing 10 per cent, of moisture possesses a manorial 
value of 9$. Od. 

. The data for the composition of molasses-sugar beet pulp 
(see Table I) display the characteristics which would be 
anticipated from a knowledge of the method of manufacture 
of this feeding stuff. Seet molasses contains on an average 
about 22 per cent, of moisture, 11 per cent, of crude protein 
(of which only about 0*5 per cent, consists of true protein), 
60 per cent, of carbohydrate (mainly beet sugar with about 
3 per cent, of another sugar called raffinoso) and 7 per. cent, 
of ash. The last-named constituent is rich in alkaline salts, 
particularly those of potash, but contains very little lime and 
no phosphate. 

The molasses-sugar beet pulp used in the Cambridge trials 
was a well-dried sample, containing only about 8-2 per cent, 
of moisture. As would be expected; its composition differ ed 
from that of ordinary beet pulp in the following partioulais. 
It was somewhat poorer in true protein, but much richer in 
respect of “ amide substances ; it contained a B e e fier 
percmitage of fibre, but a higher percentage ofj'ash; the 
mineral fraction, moreover, much richer in ^respect of 
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potash. Tbs manurial value per ton of such molasses-beet pulp, 
on the basis of a 10 per cent, moisture content, works out at 
12s. 4d. 

In the Notes for next month, the writer hopes to discuss 
the results which were obtained in the sugar beet pulp digestion 
trials carried out at Cambridge. 


Fami Values. —The prices in respect of the feeding stufb 
used as bases of comparison for the purposes of this month’s 
oaloulations, are as follows :— 


Barley (Imported) 

Maize 

Decorticated ground nut cake 
„ cotton cake 


Starch 

Protein 

Per 

equivalent 

equivalent 

ton 

Per cent. 

Per cent. 

£ B. 

71 

6*2 

10 2 

81 

6-8 

9 0 

73 

410 

13 5 

71 

340 

12 0 


(Add lOs. per ton. in each case, for carriage.) 


The cost per unit starch equivalent works out at 2'46 
shillings, and per unit protein equivalent 2'29 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended in the 
Beport of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cbws are given in the November, 1927, issue of the Ministry's 
Journal.) 


Farm Values. 


Crops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton. on 
farm 

Wheat .. 

Oats . 

JSarley. 

Potatoes .. ‘ 

Swedes .. 

Mangolds 

Si gar Beet Pulp, dried.. 

Beans 

Good meadow hay 

Good oat straw .. 

Good clover hay 

Vetch and Oat silage .. 

Barley straw 

Wheat straw ' . 

Bean straw . 

Per cent. 

72 

60 

71 

18 

7 

7 

66 

66 

31 

17 

32 

13 

10 

11 

10 

Per cent. 
9-6 

7-6 

6-2 

0-6 

0*7 

0-4 

6*2 

200 

4-6 

0*9 

70 

1-6 

0*7 

0-1 

1-7 

£ s. 

9 18 

8 4 

9 8 

2 5 

0 19 

0 18 

8 11 

10 7 

4 6 

2 4 

4 14 

1 16 

2 8 

1 7 

2 10 
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Price 

rial 

food 

Starch 

pear 

umt 

PriM 

Pro¬ 


Price per qr. 

per 

value 

value 

equiv. 


tein 

DBfOExrnoir 

ton 

per 

ton 

per 

ton 

kSTb). 

•tarofa 

equiv. 

ttarol^ 

equiv. 

equiv. 


Wheat, British. 



9 

12 

0 13 

8 

19 

72 

2 

6 

1-34 

96 

Barley, British feeding 

— 

— 

10 

0* 

0 10 

9 

10 

71 

2 

8 

1-43 

6*2 

„ Canadian No.SWestem 

37 6 

400 

10 10 

0 

10 

10 

0 

71 

2 

10 

1-52 

6-2 

„ Persian 

35 6 


9 

18 

0 

10 

9 

8 

71 

2 

8 

1-43 

62 

„ Tunisian 

35 6 

If 

9 

18 

0 

10 

9 

8 

71 

2 

8 

1-43 

62 

Oats, English, white .. 

— 


9 

10 

0 

10 

9 

0 

60 

3 

0 

1-61 

7-6 

„ „ black and grey 

— 

— 

9 

7 

0 

10 

8 

17 

60 

2 

11 

1-66 

76 

„ Canadian No. 2 Western 

32 6 

320 

11 

7 

0 

10 

10 

17 

60 

3 

7 

1-92 

7*6 

.. » » 3 

20 0 


10 

8 

0 

10 

9 

18 

60 

3 

4 

1*78 

76 

Argentine 

28 3 

*» 

9 

18 

0 

10 

9 

8 

60 

3 

2 

1-70 

7-6 

„ Chilian 

32 0 

If 

11 

3 

0 

10 

10 

13 

60 

3 

7 

1-92 

7-6 

Maize, Argentine 

38 0 

480 

9 

0 

0 

10 

8 

10 

81 

2 

1 

M2 

68 

Beans, English, winter 

— 

— 

10 13t 

1 

4 

9 

9 

66 

2 

10 

1*52 

20 

Peas, Japanese 

— 

— 

23 10§ 

1 

1 

22 

9 

69 

6 

6 

3*48 

18 

Dan. 

— 

— 

11 

10§ 

0 11 

10 

19 

74 

3 

0 

1*61 

7*2 

Rve, home grown 

-- 

— 

9 

10 

0 

12 

8 

18 

72 

2 

6 

1*34 

9*1 

Millers* offals— 














Bran, British. 

— 

— 

7 

16 

1 

2 

6 

13 

42 

3 

2 

1-70 

10 

„ broad. 

— 

— 

8 

15 

1 

2 

7 

13 

42 

3 

8 

P96 

10 

Middlings, fine, imported 

— 

— 

10 

5 

0 15 

9 

10 

69 

2 

9 

1-47 

12 

„ coarse, British .. 

— 

— 

9 

2 

0 

15 

8 

7 

58 

2 

11 

1-56 

11 

Pollards, imported .. 

— 

— 

8 

10 

1 

2 

7 

8 

60 

2 

6 

1*34 

11 

Meal, barley. 

— 

— 

11 

5 

0 

10 

10 

16 

71 

3 

0 

1*61 

62 

„ maize 

— 

— 

11 

10 

0 

10 

11 

0 

81 

2 

9 

1-47 

6*8 

„ „ germ 

— 

— 

10 

10 

0 

16 

0 

14 

85 

2 

3 

1-20 

19 

„ locust bean 

— 

— 

10 

0 

0 

7 

9 13 

71 

2 

9 

1*47 

8-6 

„ bean . 

— 

— 

12 

15 

1 

4 

11 

11 

66 

3 

6 

1*87 

20 

» fish . 

— 

— 

20 

10 

3 

7 

17 

3 

53 

6 

6 

8*48 

48 

Maize, gluten feed 

_ 

— 

10 

7 

0 

19 

9 

8 

76 

2 

6 

1*34 

19 

„ cooked flaked .. 

— 

— 

11 

10 

0 

10 

11 

0 

85 

2 

7 

1-38 

8-6 

Linseed— 














„ cake, English, 12% oil 

— 

— 

13 

7 

1 

9 

11 

18 

74 

3 

3 

1-74 

25 

n » » 9% » 

— 

— 

12 

12 

1 

9 

11 

3 

74 

3 

0 

1*61 

25 

M n rt 3% ,, 

— 

— 

12 

7 

1 

9 

10 

18 

74 

2 

11 

1-66 

25 

Soya bean „ 6% „ 

— 

— 

11 

15 

1 

17 

9 

18 

69 

2 

10 

1*62 

36 

Cottonseed cake, English- 














EOTtian,4| 6% „ 

— 

— 

8 

0 

1 

7 

6 

13 

42 

8 

2 

1-70 

17 

M Egyptian, 4|%„ 

— 

— 

8 

Of 

1 

7 

6 

13 

42 

3 

2 

1-70 

17 

Coconut cake, 6% oil 

— 

— 

11 

5 

1 

4 

10 

1 

79 

2 

7 

188 

16 . 

Groimd*nut cake. 7% oil 

— 

— 

10 10* 

1 

7 

9 

3 

57 

8 

3 

1-74 

27 

Decorticated ground-nut cake. 














7% oil 

— 

— 

13 

5* 

2 

0 

11 

5 

73 

3 

1 

1-66 

41 

Pahn kernel cake, „ 

— ■ 

— 

10 

ot 

0 

17 

9 

3 

75 

2 

6 

1-29 

17 

tt »» If meal, 4^ % „ 

— 

— 

10 lot 

0 

17 

9 

13 

75 

2 

7 

1-88 

17 

„ meal 1%„ 

— 

— 

9 lot 

0 

18 

8 

12 

71 

2 

6 

1*20 

17 

Feeding treacle 

— 

— 

6 

0 

0 

8 

6 

12 

61 

2 

2 

M6 

2*7 

Brewers* grains, dried ale 

— 

— 

8 

7 

0 

18 

7 

0 

49 

3 

0 

161 

13 

If 11 If porter 


— 

7 

17 

0 

18 

0 

19 

49 

2 

10 

1*62 

IS 

Malt culms . 

— i 

1 

1 

7 

16* 

1 

7 

6 

8 

43 

3 

0 

1*61 

16 

i 


• At Bristol. t At HuU. | At Uverpool. 

NOTi.~»ThA prtoM quoted ftbove represent the everege prices et which eotnnl wholesele tnnsMtiore hoTC teken 
pkce In London* unless otherwise sUted, end refer to the price ex mill or store. The prices were current et the end of 
August end ere. es e rule, oonsiderebly lower then the prices et looel country mericets, the difference being due to 
eemege end deeleis* oommission. Buyers cen, however, eesUy compere the reletive pnoes of the feeding Koffs on 
offtt M thrir locid merket by the method of celouletlon wA In these notes. Thus, suppoie pebn kwnel celm Is ofl^d 
locelly et £10 per ton, Its menuriel velue Is 10s. per ton. The food velue per ton Is therefore £9 Is. per ton. IMvldlng 
this llgnre 1» 75. the sterch equivelent of pelm kernel oeke es given in the teble, the cost per unit wetarsh equlviM 
is 2s. M. Dividing this egein by 22*4, the number of pounds of stereb equivelent in 1 unfl the eeet per ft. of sterch 
eqid]«leiit Is l*m. A slmiler celculetion will show the reletive cost per ft. of sterch equiv^t of other feeding stutte 
<m the seme looel merket. From the results of such eelouletions e buyer cen determine which feeding staff glvee Ida 
the best velue et the prices quoted on his own merket. The menuriel velue per ton flgnrcs ere celnilMed on the hesli 
oftbefoaowittg unit prices: K,8s.l0d.i PfOs Os- lOd.; K.O, Is. 8d. 
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MISCELLANEOUS NOTES 

This Scheme, which has for its object the improvement, by 
means of breeding, of the productive quality of milch goafe 
kept by smallholders, cottagers and others 
Stod GkMit of similar position, is again in operation. 

Scheme For the current breeding season, which 
commenced on September 1, 103 stud 
goats have been registered and are sttoding at 101 centres in 
various parts of the country. Their services are available for 
goats belonging to persons in the above-mentioned categories 
at a nominal fee in no case exceeding 6s. Conditions of service 
and other information may be obtained from the County 
Agricultural Organizers at their respective County Education 
Offices, or from the Honorary Secretary of the British Goat 
Society, which is responsible for the administration of the 
Scheme, at 10 Lloyd’s Avenue, London, E.C. 3. 


The general level of prices of agricultural produce during 
August was 44 per cent, above 1911-13, or one point lower than 
in July, and only tw^o points above the 
The Agricultural figure recorded a year ago. A continuance 
Index Number of the fall in prices of fat cattle and sheep 
accounts almost solely for the decline in 
the index number, while other commodities, with the exception 
of barley, cheese and eggs, which were dearer, and oats, wheat 
and potatoes, which were cheaper, varied little from July 
values. 

In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
1923 

Percentage increase compared with the 
average of the corresponding month in 
1911-13 


Month 


1923 

1924 

1925 

1926 

1927 

1928 

January 


.. 67 

60 

71 

58 

49 

45 

February 


.. 63 

61 

69 

53 

45 

43 

March 


69 

57 

66 

49 

43 

45 

April .. 


.. 54 

53 

59 

52 

43 

51 

May 


54 

57 

67 

50 

42 

54 

June 


49 

56 

53 

48 

41 

53 

July .. 


50 

53 

49 

48 

42 

45 

August.. 


.. 52 

67 

54 

49 

42 

44 

September 


.. 52 

61 

55 

55 

43 

— 

October 


.. 60 

66 

53 

48 

40 

— 

November 


.. 61 

66 

54 

48 

37 

— 

Deoconber 

• • 

.. 66 

65 

54 

46 

38 

— 
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G^raiw.—Wheat, at an average of lOg. 6d. per cwt., was 5d. 
per ewt. cheaper than in July, and oats declined by Is. 6d. per 
cwt. to an average of lOs. 5d. Barley advanced by Is. 9d. per 
cwt. to an average of 12s., the increase being attributable to 
the higher prices realized for the new crop. Wheat in August 
was 30 per cent., barley 58 per cent., and oats 49 per cent, 
dearer than pre-war, as compared with 56, 64 and 43 per cent, 
respectively a year ago. 

Live Stock .—further decline of about 3s. 6d. per live cwt. 
was recorded in the average price of second quality fat cattle, 
and fat sheep realized per lb. less than in July, with a result¬ 
ing fall in the index numbers of 4 and 7 points respectively to 
40 and 59 per cent, above the level of the base years 1911-13. 
Fat cattle were, however, still somewhat dearer than in August, 
1927, when the index figure stood at 34 per cent, above pre¬ 
war, while fat sheep at that time realized prices which were only 
45 per cent, above pre-war. There was practically no alteration 
in price of fat pigs during August, and the decline in the index 
numbers is due to the fact that normally a slight rise in values 
occurs at this period. As regards store stock there was scarcely 
any alteration in the prices or index numbers for dairy cows 
and store pigs, whereas store cattle and sheep sold more 
cheaply, the former being 29 per cent, and the latter 55 per 
cent, above pre-war, as compared with 31 and 67 per cent, 
respectively in July. 

Dairy and Poultry Produce .—^Milk prices generally remained 
stationary during August at 55 per cent, above 1911-13, while 
butter advanced 2d. per lb., and cheese was about 10 per cent, 
dearer than in the preceding month, the relative index numbers 
rising by 4 and 18 points to 54 and 84 per cent, above pre-war. 
Eggs realized 4jd. per dozen more than in July, and at 55 per 
cent, above the base years the index number was 19 points 
higher on the month as compared with a rise of 13 points to 
44 per cent, in the corresponding period of 1927. Prices of 
poultry were lower as a rule and resulted in a fall of 9 points to 
54 per cent, above pre-war. 

Other Commodities .—As is usual in August the prices of first 
early potatoes showed a considerable fall from those recorded 
in July, and the index figure declined to 35 per cent, above the 
base years. In August, 1927, potatoes sold at prices averaging 
30 per cent, above pre-war. There was very little alteration in 
hay quotations during August from those ruling in the previous 
month, but as a decline in clover hay was recorded in July- 
August, 1911-13, the index number shows a slight rise. 
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Vegetables as a rule were much cheaper, averaging only 30 per 
cent, above pre-war as against over 100 per cent, in July, while 
as regards fruit, apples sold at 50 per cent, and plums at 100 per 
cent, above the average of 1611-13. A year ago plums realized 
160 per cent, more than pre-war prices, but apples were at 
about the same level as in August of this year. Wool prices 
remained very steady during the month under review, and the 
index number was little altered at 76 per cent, above the base 
years. 

Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-18. 


Commodity 

1926 

1927 

1928 

Aug. 

Aug. 

May 

June 


Aug. 

Wheat . 

69 

56 

40 

38 

34 

30 

Barley 

52 

64 

41 

46 

37 

58 

Oats. 

33 

43 

74 

69 

68 

49 

Fat cattle .. 

43 

34 

48 

47 

44 

40 

Fat sheep .. 

52 

45 

90 

83 

66 

59 

Bacon pigs .. 

79 

36 

42 

43 

41 

36 

Pork pigs. 

83 

43 

40 

38 

34 

33 

Dairy cows 

37 

25 

33 

32 

34 

33 

Store cattle.. 

33 

26 

26 

26 

31 

29 

Store sheep.. 

63 

48 

50 

55 

67 

66 

Store pigs .. 

139 

70 

26 

22 

25 

26 

Eggs . 

49 

44 

35 

38 

36 

55 

Poultry 

65 

43 

61 

52 

54 

45 

Millr . 

60 

55 

53 

53 

65 

65 

Butter 

56 

38 

52 

54 

50 

54 

Cheese 

43 

57 

85 

91 

66 

84 

Potatoes 

11 

30 

120 

125 

37 

35 

Hay . 

11 

16 

14 

13 

11 

13 

Wool . 

24 

42 

72 

75 

78 

76 


Thb Council of the National Institute of Agricultural Botany 
have awarded the Snell Memorial Medal for the year 1927 to 
Professor Paul A. Murphy, of the Albert 
The Snell Agricultural College, Glasnevin, Dublin. 
Memorial Medalf The medal is given annually to mark 
1927 eminent work in the sphere of potato 

husbandry, and it has Iwn awarded to 
I^fessor Murphy in recognition of his valuable contributions 
to the study of ^e virus diseases of the potato. 
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At the annual Convention of Displaymen, held at 
Southampton on September 10-12, the Empire Marketing 
Board assisted to the extent of erecting 
8IU9 WindoWB six Shop Windows ” for use in connexion 
and Home with Window Dressing Competitions, and 
Rrodnce also offered prizes for the best display of 
Empire Produce. The Ministry, in collab¬ 
oration with the National Farmers’ Union and associated 
organizations, arranged for a supply of commodities for 
dressing two of the “ Windows,” which were allocated to home 
produce. The “ Windows,” which were dressed during the 
Convention by various competitors, attracted considerable 
attention, both from the delegates attending the Convention 
and from the public who were admitted during certain hours. 
Canned fruit, bacon and hams, eggs, cheese (Cheddar, 
Cheshire and Crustless) and canned and dried milk were 
the home-produced commodities placed at the disposal of 
competitors for the purpose. 

♦ « « ♦ « He 

Abbangemekts are being made, as in previous years, for 
members of the Rothamsted Experimental Station Staff to 
give a few lectures, during the coming 
Rothamsted winter, upon the Station experiments. 
Winter to Chambers of Agriculture and Horti- 
Lectures culture. Farmers’ Clubs, Farm Workers’ 
Associations, Agricultural Societies, etc. 
The lecturers will give their services without fee, but any 
association engaging them will be expected to defray 
travelling and hotel expenses and to make any necessary 
arrangements for holding the lectures. As far as possible, 
the wishes of associations in regard to dates and subjects 
will be met, provided adequate notice is given. Not more 
than one subject can be dealt with in a single lecture. 
^ Communications regarding lectures, indicating subject or 
subjects and suggested date or dates, should be addressed 
to the Secretary, Rothamsted Experimental Station, 
Harpenden, Herts. The list of subjects and lecturers is as 
follows:— 

Lbctubes by Mb. H. V. Gabnbb, M.A., B.So., 

Guide Dbhonstratob. 

(1) Artificial Fertilizers and their Use in the Rotation. 

(2) Recent Experiments on Potatoes and Sugar Beet. 

(3) The Manuring of Cereal Crops. 

(4) The Use of Fertilizers on Meadows and Pastures 
(6) Chalking and Liming. 

(6) The Managaiment of Farmyard Manure. 
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(7) The Rothamsted Field Experiments, 1843>1028. 

( 8 ) Modem Tendencies in the Fertilizer Industry. 

OxnicR Lesox u rss 

(1) Soil micro organisms {bacteria^ protozoa^ etc,) 
Lucerne Inoculation 
Life in the Soil .. 

Biological Aspects of Partial 
Sterilization .. 


Mr. H. G. Thornton, B.A. 
Mr. D. W. Cutler, M.A, 


(2) Agricultural Botany 

Weeds of Arable and Grass Land Dr. Winifred E. 

Brenchley, F'.L.S. 

(3) Agricultural Chemistry 

Liming and Chalking of Soils .. ^ 

Basic Slag and Mineral Phos- I Dr. E. M. Crowther, F.I.C. 
phates : their Value in Agri- [Mr. H. J. G. Hines, B.Sc. 
culture .. .. .. J 


(4) Soil Physics 

Is the Tractor an Economic 
Investment ? . . 

Can the Cost of Cultivation be 
Reduced ? 

The Art and Science of Cultiva¬ 
tion 

(5) Insecticides and Fungicides 

(6) Entomology 

Insect Pests 

Bee-Keeping 

(7) Mycology 

Potato Disease (Wart, Virus, 
Blight, etc.) .. 

Pleuit Diseases: their Causes 
and Control .. 

Soil Fungi and Plant Growth .. 

Fungus Pests of Crops .. 

Virus Diseases of Plants 

Plant Diseases: their Causes 
and Control .. 

Fungus Pests of Crops .. 


Dr. B. A. Keen, F. Inst. P. 


Dr. F. Tattersfield, 
F.I.C. 

Dr. A. D. Imms, M.A. 
Mr. D. M. T. Morland, 
M.A. 


I Dr. W. B. Bribrley, 
r F.L.S. 


Dr. J. Henderson Smith, 
B.A. 

Mr. R. H. Stoughton, 
B.Sc. 


« ♦ ♦ « 


♦ * 


The Ministry is informed that, as a result of a Conference 
called at Washington in June last by the Federal Horticultural 
Board of the United States Department 
ImportatiOli of Fruit of Agriculture to consider the advisability 
and Rose Stocks into of placing further restrictions on the 
the United States of importation of fruit and rose stocks, 
America Apple, Pear, Quince and Mazzard Cherry 
Stocks will be excluded from entry into 
the United States on and after July 1, 1930. 

No additional restrictions on the entry of rose stocks will 
be imposed until another Conference has been called at some 
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future date to consider the suffioiencj of domestic supplies. 
English exporters of Manetti and other rose stocks will 
accordingly be free for the present to continue their trade w 
heretofore^ subject, of course, to the usual permit being 
obtained by the importer and the consequent examination and 
certification of the stocks by the Ministry’s Inspectors prior to 
shipment. 


Pboobbss continues to be made in the establishment of 
the National Mark Scheme for fruit. In the August issue of 
this JouBNAL, there appeared an outline 
National of the Scheme as it is to be applied to 

Hark Scheme apples and pears, with definitions of ihe 

Ibr Fruit grades, packs and packages to which 
the National Mark may be applied. 
Specimens of the National Mark labels which are to be used 
by registered growers or packers have now been issued. 
These labels are simple but effective in design, and are printed 
in attractive colour combinations. The coloured background 
is used as a grade indicator, in addition to the printed word, 
and labels of various sizes and designs are provided to cover 
the various grades, packs, and types of packages which may 
be used. A specimen set of labels is illustrated on the 
plate opposite, on the reverse side of which are photographic 
views of the first consignment of National Mark apples and 
pears received at Co vent Garden Market on September 1,1928. 


As a result of representations made by the Ministry 
through the Foreign Office the Spanish Government has 
modified its recent decree which required 
Export of imported potatoes to be accompanied by 
Potatoes to an ofQcial certificate that the potatoes 
Spain were grown at a place not less than 20 

kilometres from any land infected with 
Wart Disease. Potatoes which have been grown in a district 
in the United Kingdom not less than 5 kilometres from any 
area affected with the disease will be admitted into Spain 
provided that they are accompanied by an official certificate 
of health issued after an examination of the actual consign¬ 
ment. This concession has been granted subject to the con¬ 
dition that on examination on arrival the pototoes are found 
to be in a satisfactory condition. 


HOME-GROWN 


APPLES 



STANDARD APPLE-BOX LABEL 

FANCY C-nAOF 



tlOME-GROWN 

pears 



PEAR TRAY LABEL 

FANCY GRADE 



LABELS FOR RETURNABLES 


Set of National Mrrk Labials for Apples and P( ar. 


0 face pauc 



























(’oiihignment of boxed apf)les sent to Coveiit Garden, August Ml, J92H, hy Mr. H. J^artoii, 
of Hollesioy Hay, Suffolk, wlio is seen (nglit) witS liis manager, Mr. Walker. 



First Consignment of National Mark Apples and Pears on sliow at Covent Garden, on 
September 1, 1928. 




















1928.] 


Miscellakeous Notes. 


681 


The number of candidates for scholarships this year was 
479, and 111 scholarships have been awarded. The awards 
* comprise 7 Senior Scholarships for either 
Scholarships lor degree or diploma courses in agriculture, 
the Sons and or an allied subject, at Universities and 
Daughters of Agricultural Colleges ; 96 Junior Scholar- 
Agricultural ships for short courses, not exceeding 
Workmen and one year, at Farm Institutes; and 8 
Others Extended Junior Scholarships for courses 
of further instruction at Farm Institutes. 
The origins of the successful candidates are :— 

Sons and daughters of agricultural workmen . . .. . . 35 

„ „ „ ,, working bailiffs . . . . . . . . 8 

„ „ „ ,, smalllioldors .. . . . . .. .. 29 

„ „ „ ,, other rural occupations {e.g., blacksmith, 

wheelwright, saddler, etc.) .. .. .. .. .. 12 

Candidates wlio (juahfied on their own account as bona fide workers 

in agriculture . . .. .. . . . . .. . . 27 

111 


The value of the scholarships is such as will enable recipients 
to attend the various courses without cost to their parents. 

1|C 9ic >|( l|C l|c 


The following special research grants for the academic 


Special Research 
Grants 


year 1928-29 have been awarded by the 
Ministry on the recommendation of the 
Development Commissioners’ Advisory 


Committee on Agricultural Science :— 


(a) Renewals 

Institution 

University College of 
North Wales, Bangor 

School of Agriculture, 
Cambridge. 

Do. 


East Mailing Research 
Station. 

Liverpool University. 

Manchester University. 
South Eastern Agri¬ 
cultural College, Wye, 


Subject 

Liver Rot Treatment 
with Carbon Tetra¬ 
chloride. 

Good and Bad Fields 
of Wheat. 

Grassland Investiga¬ 
tions (to include both 
English and Scottish 
work). 

Incidence and Control 
of Apple Scab and 
Mildew. 

Deaths in Ewes at 
lambing time. 

Slug control. 

Virus Disease of Hops. 


Investigator, 

R. F. Montgomerie. 

G. A. Stevenson. 


M. H. Moore. 

Prof. S. H. Gaiger and 
K. D. Downham. 
To be appointed. 

Prof. E. S. Salm'on. 

2 Y 
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(5) New Appucations 

University College of Kemp in Fleece of R. G. White. 

North Wales, Bangor. Welsh Motantain Sheep. 

Oxford University. Breeding of Oats for N. Cunliffe. 

Resistance of Frit Fly. 

Rothamsted Experi* Examination of data To be appointed, 
mental Station. collected under Min¬ 

istry’s Meteorological 
Scheme. 

South Eastern Agri- Survey of Parasitic S. G. Brade-Birks. 
cultural College, Wye. Worms. 

Do. Life History, distribu- M. Austin, 

tion and control of 
Capsid Bug and Cur¬ 
rant Capsid. 

Do. Publication of Vol. 3 of F. V. Theobald. 

Prof. Theobald’s book 
on British Aphides ; 
payment to publishing 
firm. 

* * m * a ’ m 

A ca.se of some interest to English potato growers came 
before the Sheriff Court, Forfar, recently, when a Scottish 
potato merchant was fined £2 for supply- 
OverHUzed ing to an English firm a consignment of 
Seed Potatoes seed potatoes not in accordance with the 
declaration as to size and dressing given 
at the time of sale. The tubers were invoiced as 1J inch x 
2 inch, but an examination by one of the inspectors of the 
Ministry showed that over 60 per cent, were incapable of 
passing through a 2-inch riddle. 

The Seeds Act, 1920, requires every seller of seed potatoes 
to give the purchaser a written statement as to the class and 
variety of the seed as well as of the size and dressing. 

♦ ♦ i|( 4c ♦ « 

Really good crops of strawberries can be obtained only 
from strong and healthy plants, and growers are well advised 
to take every precaution when laying 
Inspection and down new or replacing old beds to en- 

Certiflcation of sure that they plant only runners taken 

Sirawbeny Plants from reliable parents. The attention of 
those proposing to obtain supplies of 
runners for planting this autumn is drawn to the recently issued 
register of growers to whom certificates have been granted 
this summer under the Ministry's voluntary scheme for the 
inspection and certification of plants from which runners are 
intended to be taken for sale. 

These certificates, which have been issued only to growers 
whose stocks have been found on inspection to be true to type, 
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vigorous, and not obviously affected with disease, are of two 
kinds : (a) ‘‘ sui)er ” certificates, issued to growers who have 
undertaken to limit the numbers of young plants allowed to 
develop on each parent, and (6) “ ordinary ” certificates, issued 
in cases where no such limitation has been observed. Copies 
of the register can be obtained free of charge on application 
to the Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W. 1. 


Enforeement of Minimum Rates of Wages.— During the month 
ending September 16, legal proceedings were instituted against 12 
employers for failure to pay minimum and overtime rates of wages 
fixed by the Orders of the Agricultural Wages Board. Particulars of 
the cases are as follows :— 










Arrears 

No. of 

County 

Court 

Fines 


Costs 


of 


workers 









wages 


con- 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

K. 

d. 

cerneiJ 

Lindsey 

Scunthorpe 

6 

0 

0 

2 

0 

6 

25 

10 

0 

3 

Salop 

»♦ • • 

Oswestry . 
Bishop’s 


* 



— 


3 

19 

6 

1 


Castle . 




2 

12 

0 

22 

0 

5 

2 


Chirbury . 

1 1 

0 

0 

0 

10 

0 

9 

0 

0 

1 

»» . . 

,» 

. 1 

0 

0 

0 

10 

0 

12 

0 

0 

1 

♦, .. 

»» • 

. 1 

0 

0 

0 

10 

0 

17 

0 

0 

1 


»♦ • 

. 2 

0 

0 

1 

0 

0 

17 

16 

1 

2 

»» • • 

»» • 

. 3 

0 

0 

1 

10 

0 

46 

5 

0 

3 

Yorks, N.R. 

Flaxton 


— 



— 



-- 


1 

Carmarthen 

St. Clears . 


— 



— 





1 

Glamorgan 

Cowbridge 

1 

0 

0 

2 

2 

0 

4 

0 

0 

1 

Radnorshire 

Clyro 


t 


0 

8 

0 

6 

11 

6 

1 



£14 

0 

0 

£11 

3 

0 

£164 

2 

6 

18 


♦ Proceedings were also taken against the defendant in this case 
under Section 9 (3d) of the Act (giving false infonuation), and a fine of 
£6 Os. Od. was imposed, in addition to the payment of £1 10s. 9d. costs. 

t Dismissed under Probation of Offenders Act. 

* ♦ a|c IK « 

Merchandise Marks Act, 1926.—^The hearing of the application for 
an Order-in-Co\mcil to require the marking of imported rose trees has 
been fixed for October 9 and 10, 1928. 

i|e 1 || He i|c 3|e )tc 

Foot-and-Mouth Disease. —^An outbreak was confirmed on September 
16, at South Dalton, Beverley, Yorks, East Riding, and the usual 
restrictions were applied to an area of approximately 15 miles round 
the infected premises. Three further outbreaks, on premises in close 
proximity to the original case, have since occurred, two on September 
19, and the other on September 21. 

No further outbreak having occurred in the Lancashire infected aim 
—^referred to in the September issue of this Jouknal —the restrictions 
in that area were withdrawn on September 6. 

One hundred and eleven outbreaks in all have been confirmed since 
January 1 last, involving 15 counties and the slaughter of 3,340 cattle, 
4,526 sheep, 1,677 pigs and 6 goats. 


2 Y 2 
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APPOINTMENTS 

Thb following list of Specialist Advisory Officers is a 
continuation of the lists of provincial officers connected with 
agriculture which have been published in this JooBNan for 
April, May, August and September. The series will be 
completed by the publication in an early issue of the stafis 
of the Agricultural Besearch Institutes. The functions of 
Advisory Officers are, briefly, to conduct research on matters 
of local rather than national importance, in their own par¬ 
ticular subject, and to advise farmers thereon, either directly 
or tlirough the agency of the County Agricultural Organizer, 
who should always be consulted in the first instance. The 
Agricultural Organizer and the Advisory Officer may be 
regarded as connecting links between the farmer and the 
Research Institutes. For a fuller description of the advisory 
scheme the reader should consult Leaflet No. 27*9 {Technical 
Advice for Farmera). 

SPECIALIST ADVISORY STAFFS 

1. NORTHERN PROVINCE (Cumberland, Westmorland. Durham, 

N orthumberland) 

Armstrong College^ Newcastle-on-Tyne 

Agricultural Chemistry .. .. B. Thomas, M.So. 

Dairy Bacteriology .. .. .. D. W. Henderson 

Agricultural Economics .. .. D. H. Dtnsdalb, M.A. 

Entomology .. .. .. .. R. A. Harper Gray, M.A., M.Sc. 

Mycology .. .. .. .. F. T. Bennett, B.Sc. 

Veterinary Science .. .. W. L. Stewart, M.R.C.V.S. 

2. YORKSHIRE 

Agricultural Department, The University, Leeds 

Agricultural Chemistry .. .. H. T. Jones, B.Sc. 

Agricultural Economics .. .. A. G, Ruston, D.So. 

Entomology .. .. .. .. T. H. Taylor, M.A. 

Mycology .. .. .. ,. W. A. Millard, B.Sc. 

3. MIDLAND PROVINCE (Derby, Leicester, Lincoln (Lindsey), 

'Nottingham, Rutland) 

Midland Agricultural and Dairy College, Sutton Bonington, Loughborough 

AgricuUural Chemistry .. .. H. T. Cranfield 

Agricultural Economics .. .. A. Jones, B.Sc. 

Entomology .. .. .. .. A. E. Roebuck 

Mycology .H. H. Stirrup, M.Sc. 

4. EASTERN PROVINCE (Bedford, Cambridge, Essex, Hertford, 

Huntingdon, Isle of Ely, Lincoln (Holland and Keateven), 
Norfolk, Soke of Peterborough, Suffolk) 

School of Agriculture, The University, Cambridge 
Agricultural Chemistry .. .. F. Hanley 

Dairy Bacteriology .C. D. Oxley, N.D.A., N.D.D. 

AgricuUural Economics .. .. J. A. Venn, M.A. 
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Entomology .. .. .. .. F. R. Pethekbridoe, M.A. 

Mycology .. .. .. .. W. A. R. Dillon Weston 

6. SOUTH MIDLAND PROVINCE (Northampton, Oxford) 

Sehool of Rural Economy, Parks Road, Oxford 

Agricultural Chemistry .. .. G. R. Clarke, M.A., B.Sc., A.I.C. 

Agricultural Economics .. .. A. Bridges, B.A. 

Entomology .. .. .. .. N. F. Cunijffe, M.A. 

Mycology . .. R. Woodward, B.Sc., Ph.D. 

6. SOUTH EAST PROVINCE (Kent, Surrey, Sussex) 

South Eastern Agricultural College, Wye, Kent 

Agricultural Chemistry .. .. W. Goodwin, M.So., Ph.D. 

Dairy Bacteriology .. .. .. H. Barkworth 

Agricultural Economics .. .. J. Wyllie, B.Sc., N.D.A. 

Entomology .. .. .. .. F. V. Theobald, M.A., F.E.S. 

Mycology .. .. .. .. Prof. E. S. Salmon, F.L.S. 

7. SOUTHERN PROVINCE (Berkshire, Buckingham, Dorset, 

Hami)shire, Isle of Wight, Mid<llesex) 

The University, Reading 

Agricultural Chemistry .. .. H. H. Nicholson, M.A. 

Dairy Bacteriology .. .. .. J. McClemont, B.Sc., N.D A., 

N.D.D. 

Agricultural Economics .. .. E. Thomas, B.A., B.Litt. 

Entomology .. .. .. .. S. (L Jary, B.A. 

Mtjcology .. .. .. .. W. Buddin, M.A. 

8. SOUTH WEST PROVINCE (Cornwall, Devon, Isles of Scilly) 

Seale Hayne Agricultural College, Newton Abbot, Devon 

Agricultural Chemistry . . .. A. Blenkinsop, B.Sc. 

Dairy Bacteriology . . . . .. C. S. Morris, N.D.A. 

Agricultural Economics .. .. AV. H. Long, B.A. 

Entomology .W. E. Hodson, A.R.C.Sc. 

Mycology .. .. .. .. A. Beaumont, B.A. 

9. WESTERN PROVINCE (Gloucester, Hereford, Somerset, Wiltshire, 

Worcester) 

Bristol University, Agricultural Advisory Office, 22 Berkeley Square, 

Bristol 

Head of Advisory Department .. Prof. J. A. Hanley, Ph.D., 

A.R.C.S. 

Agricultural Chemistry .. .. A. W. Ling, M.Sc., N.D.A 

Dairy Bacteriology . . .. C. A. MacEacharn, B.Sc. 

Agricultural Economics .. .. C. A^. Dawe, M.Com. 

Agricultural and Horticultural Research Station, Long Ashton, Bristol 

Entomology .. .. .. .. L. N. Staniland, A.R.C.Sc. 

Mycology .. .. .. .. L. Ogilvik, M.Sc., M.A. 

10. WEST MIDLAND PROVINCE (Salop, Stafford, Warwick) 

Harper Adams Agricultural College, Newport, Salop 
Agricultural Chemistry .. .. W. M. Davies, B.A., B.Sc., A.I.C. 

Dairy Bacteriology ., .. .. E. L. Crossley, B.Sc., A.I.C. 

Agricultural Economics .. .. F. S. Dennis 

Entomology .. .. .. .. Vacant 

Mycology .Norman C. Preston, B.So. 
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11. NORTH WE8T PROVINCE (Chashire, Lancashire) 

Victoria University, Hanchester 

AgrieuUurctl Economica and Head J. Obb, MA. 
of Advisory Department 

Agricultural Chemistry A. M. Smxch, Ph.D., A.l.C. 

Entomology .H. W. Miles, M.Sc., N.DA.. 

Mycology .E. Holmes Smith, B.So. 

Department of Veterinary Pathology, The University, Liverpool 

Veterinary Science .. .. K. D. Downham, B.V.So., 

M.R.C.V.S., D.V.H. 

12. NORTH WALES PROVINCE (Anglesey, Carnarvon, Denbigh, 

Flint) 

Agricultural Department, University College of North Wales, Bangor 

Agricultural Chemistry .. .. Prof. G. W. Robinson, M.A. 

Dairy Bacteriology ,, .. Miss P. M. Hickson, N.D.D. 

Entomology .W. M. Davies, B.Sc. 

Mycology .T. Whitehead, Ph.D., M.Sc., 

A.R.C.SO. 

Veterinary Science .. .. R. F, Montgomerie, B.So., Ph.D., 

F.R.C.V.S. 

13. MID-WALES PROVINCE (Brecon, Cardigan, Carmarthen, 

Merioneth, Montgomery, Pembroke, Radnor) 

Agricultural Department, University College of Wales, Aberystwyth 

Agricultural Chemistry .. .. T. W, Fagan, M.A., F.I.C. 

Dairy Bacteriology .. .. ,. S. B. Thomas, M.Sc. 

Agricultural Economics* .. .. A. W. Ashby, M.A. 

Entomology .. .. .. .. J. R. W. Jenkins, B.Sc. 

Mycology .. .. .. .. D. W. Davies, B.Sc. 

U. SOUTH WALES PROVINCE (Glamorgan, Monmouth) 
University College of South Wales and Monmouth, Cathays Park, Cardiff 

Entomology .H. W. Thompson, M.Sc. 

Mycology .J. Rees, B.A., B.Sc. 

Veterinary Science .. .. N. Bissett, M.R.C.V.S. 

APPOINTMENTS : CHANGES AND CORRECTIONS 
County Agricultural Education Teaching Staffs, England. 
Berkshire : Mr. F. A. Cox, B.Sc., has been appointed Assistant 
Instructor in Agriculture, v4ce Mr. R. A. Sullivan. 

Cumberland and Westmorland (Joint Staff) : MissH.B. Pibbie,N.D.D., 
has been appointed Instructress in Dairying at the Newton Rigg 
Farm School, vice Miss D. Morrison. 

Gloucestershire: Mr. E. A. King, Assistant Instructor in Poult]^- 
keeping, has been appointed Instructor in Poultry-keeping, vice 
Mr. L. G. Price. Mr. G. W. Morley has been appointed Assistant 
Instructor in Poultry-keeping. 

Lancashire: Mr. G. F. Kingston, B.A., has been appointed Assistant 
Lecturer in Agriculture, vice Mr. V. Liversage. 

Yorkshire (University of Leeds, Agricultural Department) : Mr. W. E. 
Gelling, B.Sc., N.D.A., has been appointed District Lecturer in 
Agriculture, vice Mr. W. D. D. Jardine. 

* The Agricultural Economics Department of the University College 
of Wales functions for the whole of Wales in this subject. 
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Mr. C. £. MabshaijL, M.Sc.» Ph.D., has been appointed Assistant 
Lecturer in Agricultural Chemistry, vice Mr. O. Milne. 

Mr. V. Livsrsaqe, M.Sc., B.^., N.D.A., has been appointed 
Assistcuit Lecturer in Agricultural Economics, vice Mr. C. V. Dawe. 

County Agricultural Education Teaching Staffs, Wales. 

Caernarvonshire : Mr. Edwin Jones, Assistant Organizer and Lecturer 
in Agriculture, has now qualified as M.Sc. 

Glamorganshire : Mr. A. D. Harrison has been appointed to fill the 
vacant post of Horticultural Instructor. 


NOTICES OF BOOKS 

Rothamsted Memoirs, Volume XIII. (Royal 8vo. Half calf. Pp. 1123. 
(Price 34s. 6d. net, inland post free. Foreign postage extra.) 

This Volume is now ready for distribution and can be obtained on 
application to the Secretary, Rothamsted Experimental Station, 
Haipenden, Herts, England. It is requested that, where possible, 
remittances be sent with order. The volume includes 68 Memoirs 
covering the period from 1926 to 1927. The edition is strictly limited. 

Great Britain : Essays in Regional Geography. —By 26 authors, 
with an Introduction by Sir E. J. Russell, D.Sc., F.R.S. Edited 
by A. G. Ogilvie, O.B.E., M.A., B^Sc. Pp. xxx-f 486. (Cambridge : 
The University Press, 1928. Price 218. net.) 

It is inevitable that a book of the sort under notice should recall, 
particularly to readers with an agricultural interest, the series of 
county surveys which was imdertaken by the short-lived Board of 
Agriculture about the end of the eighteenth and the beginning of the 
nineteenth centuries. Regional geography, as it is at present under¬ 
stood, is, of course, very different in its aims and purposes from the 
single-minded enthusiasm which stimulated Sir John Sinclair and 
his co-members of the old Board of Agriculture to undertake what is 
perhaps the earliest survey covering a whole country. The intention 
of the old Board was that they should obtain a series of reports on 
the agriculture of the country; but although the county reporters 
were instructed to deal with agriculture, they necessarily included a 
great deal of information on the nature of soils in the various districts, 
and made many observations upon the influence of the character 
of the soil upon the life of the people, especially of the farming people 
who dwelt) upon its surface. The purpose of regional geography is, 
as the writer of the introduction says, to describe the regions of a 
coimtry and to discover the causes which have made them what they 
are. Such a story is of interest only as showing how it affected the 
lives of the people who lived in these regions both during the formative 
period and to-day. 

In the middle of last century Buckle attempted to determine the 
influence of environment, climate and other factors of physical 
geography upon the divergence of races and the characteristics of 
peoples, but, in spite of his great learning, the limitations of scientific 
knowledge and the lack of a real acquaintance with the story of 
geology in his day inevitably curtailed his success. Moreover, he was 
unable to complete the work which he had planned because it was 
altogether outside the scope of possibility for one man. The range of 
human knowledge has widened enormously since Buckle, but his 
work must be either consciously or sub-consciously at the back of the 
minds of many of our modem workers. It may be said tha.t work 
of this comprehensive and widespread character was stabilized in 
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1910 when Jean Brunhes published his La Qiographie Humaine. 
Before then detailed work had begun in many places. In 1902, Britain 
and the British Seas, by Sir Halford Mackinder, appeared, an example 
of a closer specialization, which has develoj^^ into so close a 
specialization as is exemplified in the 26 essays which compose this 
volume. 

The first essay in the book deals with the climate of Great Britain, 
and is by Professor H. R. Mill. It is the only general essay. Each 
of the other sections deals with the geological development of a 
part of Great Britain, and gives some indication of the 
human history which was a consetiuence of that geological develop¬ 
ment, being completed by a short exegesis upon the modem con¬ 
ditions of life within the area. The areas treated are natural rather 
than administrative : they are admittedly open to criticism and some 
are quite arbitrary, but this arrangement is certainly preferable to the 
u.se of the administrative county as a unit for this purpose. The 
agriculture of each district is closely treated, and the development 
of industrialism in its relation to mineral deposits, in particular places, 
is carefully described. 

While this book can hardly be said to have an immediate practical 
interest for farmers, it will, of course, luidoubtedly be popular with, 
if not compulsory for, aU students in Agricultural Colleges and 
University Departments of Agriculture. 

Leaf Mining Insects, —By James G. Needham, Stuart W. Frost and 
Beatrice H. Tothill. Pp. viii-{-361. (London : Bailliere, Tindall 
& Cox, 1928. Price 27s.) 

Insects which mine in the tissues of leaves belong to several 
different Orders, but the leaf-mining habit is so definite and 
specialized that it forms a very convenient ecological division; and 
although this book deals primarily with American insects, it will 
nevertheless be of considerable int/erest to European readers. 

The authors have attempted to appeal both to the general reader 
interested in Natural History and to the working entomologist, and 
while they have not completely succeeded in this difficult task, the 
book imquestionably contains much of interest for both classes of 
readers. The entomological student may, perhaps, feel that he would 
have liked to know more of the authors’ views on such subjects as 
adaptation and specialization of form in connexion with the leaf¬ 
mining habit, and he may regret that the great amoimt of work done 
by Dr. Martin Hering on the ecology of leaf-mining insects receives 
only scanty reference. He will, however, find a useful bibliography 
and comprehensive lists of American leaf-mining insects included for 
his benefit. 

The book opens with a general account of leaf-mining insects, in 
which the insects themselves, their life-histories, and the types of 
mines they construct, are briefly discussed. Hints on the collection 
and rearing of leaf-miners are also given, and the chapter closes with a 
table for the determination of the Order to which the mining larvsB 
belong. The extent of the leaf-mining habit, and the economic 
importance of leaf-miners, are dealt with in the next chapter. In the 
following chapters leaf-miners of the various Orders are described 
in detail. A general account of the miners in the Order is first given, 
and this is followed by more detailed descriptions of the various 
families, and in some cases of individual species. In the chapter 
dealing with the Diptera, a useful key to the commoner North- 
American species, based on the t 3 q>e of mine produced, is included. 

A large number of line drawings and several photographic plates, 
as well as an adeqiiate index, are included ii^ the l^ok;. 
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Praetieal CheesemakIng.~~By C. J. Walker-Tisdale and Walter E- 
Woodnutt. Revi^ Edition. Pp. 204. (London; Geoi^ge Allen 
& Unwm, Ltd. 1928. Price 4s. 6d. net.) 

The previous editions of this book, published in 1917 and 1919, 
are widely known among dairy students, cheesemakers emd factory 
managers. The present revised and enlarged edition, therefore, is 
worthy of attention for, while several comprehensive books dealing 
with cheesemaking are available, this is perhaps the only one dealing 
particularly with cheesemaking conditions in this country. It does 
not attempt to treat the subject in an exhaustive manner, but rather 
aims at including practical points of value to cheesemakers and factory 
managers, whilst the dairy student will find the information set out 
in a simple and accurate sequence. 

The ’ sections deal briefly with the general principles of dairy 
buildings, the composition, examination and analysis of milk, the 
use of pure culture starter, rennet and annatto, and with the various 
items of equipment found in the farm and factory cheesemaking 
centres. Further sections give detailed information concerning the 
making of different types of cheese in this country, and useful in¬ 
formation is embodied concerning the chief defects which may be 
encountered. The book is well illustrated and contains useful tables 
for the cheesemaker and student, and a complete index, all of which 
should make an appeal to a wide circle of readers. 

Eeonomie Farm Buddings. By C. P. Lawrence, F.S.I., with an 
introductory note by Sir Thos. Middleton. Pp. xxii-fl94. 
(London : The Library Press, Ltd. New Edition, 1928. Price 
8s. 6d. net.) 

The most valuable feature of this book is the author’s insistence 
on the necessity of ordered arrangement rather than casual and 
unsystematic stringing together of buildings, to which farmers are 
prone. He is, however, much better at defining the needs than at 
transmuting them into concrete form, and a north-coimtry bias (quite 
natural in one whose experience appears to have been chiefly in the 
Lake District) is pretty generally discernible. Notwithstanding these 
reservations, however, the trend of the book is thoroughly sound ; 
on the question of additions and alterations, for instance, “ Before 
proceeding to spend money on even minor alterations ... it is 
advisable to draft an entire scheme for remodelling ... so that the 
works to be undertaken in the present may be a unit in the formation 
of an improved whole in the future.” In the adaptation plans (very 
sketchy) shown, the wise course is commonly adopted of making a 
new cowhouse and grading up existing buildings, which is generally 
preferable to tinkering with an existing, poor cowhouse, with in¬ 
different final result and no increase in accommodation for the money 
expended. Both in plans for new and adapted work, however, the 
author shows a tendency to place his cowhouses among other buildings, 
often in imdesirable contiguity to manure dumps or yards. Though 
the Milk and Dairies Order, 1926, is reproduced at length, the original 
text is not sufficiently revised in relation thereto, and it seems 
hardly appreciated that, in effect, the cubic-feet-per-cow-standard is 
practically abandoned and cleanliness of approach and good ventilation 
substituted. The author seems ignorant of tubular cow fittings and 
spaced (or Yorkshire) boarding, but apart from this his chapters on 
materials and construction are both sensible and sound. He wisely 
advises that ” where requirements are considerable cuid funds are 
limited, it is often wise, and the truest economy, to build more largely 
and less substantially, than to do heavy work and little of it. All 
f^tructures must be regarded as a mecuis to an end, viz., to increase the 
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yield of the land to the utmost by the keeping of more cattle, the 
preservation of the manure, and the housing of an increased crop.’* 
This is the application of factoiy economics to farm buildings—^farming 
as a business rather than as a gentlemanly employment. its 
observance will, it may be feared, fail to beautify the countryside, 
but should help both the kuid and the annual balance sheet. 

AgrlsaUural Progress. —^The Journal of the Agricultural Education 
Association. Vol. V, 1928. pp. 144. (London: Ernest Bonn, Ltd. 
Price 5s. net.) 

The majority of the articles in this journal are abridgments of papers 
read at the two meetings oi the Agricultural Education Association 
held in 1927 : they deal mainly with broad aspects of agricultural 
research. 

Two articles are part of a series which review recent advances in 
particular branches of agricultural science. Professor Comber discusses 
the chief results of recent soil investigations, and Mr. Godden deals with 
recent advances in animal nutrition. 

The agriculture and agricultural investigations of North Wales 
receive special treatment, the summer meeting of the Association having 
been held at Bangor. The general descriptive paper by Professor 
White and those by his colleagues on virus diseases in potatoes, pastures, 
wool improvement and liver fluke were read at that meeting. 

The Journal of the Royal Agrieultural Society for England, Vol. 88, 

1927. (London : John Murray. Price 15s). 

This latest issue of the R,A.S,E» Journal, the first edited by Mr. 
C. J. B. Macdonald, is a comprehensive record of the extensive work 
of the Society during the past year, and in addition to the usual official 
reports, etc., contains a number of special articles of interest. Sir 
Henry Rew writes on “ The Output of English Farming,’* and shows 
that it may be fairly claimed that, not only has English agiiculture held 
its own through the troublous times of the past two decades, but that on 
the whole the gross production per acre has increased. The Editor contri¬ 
butes an important paper on “Meat Production in the Grass Counties,” 
designed to stimulate inquiry and study of the intricate and complex pro¬ 
blem presented. Mr. James S. Gordon writes on “ The Improvement of 
Cattle in Northern Ireland,” and Mr. Daniel Twomey on “ Cattle 
Improvement Schemes in the Irish Free State.” Professor Barker 
discusses “The Cider Industry and the Farmer,” Sir Hugh Beevor 
“The Immediate Advancement of Silviculture,” and Mr. E. R. Pratt 
“ The East Anglian Timber Willow,” while there is a long and informa¬ 
tive article on “ The Hop Control, Part II,” by Mr. G. Foster Clark, 
dealing mainly with the agricultural side of the control. 

Condensed Milk : A Study of Condensed, Evaporated and Powdered 
Milk. By Atsushi Miyawaki, B.S., M.S., Professor of Dairy 
Science, Hokkaido Imperial University. Pp. x -f 380. (New York 
John Wiley & Sons, Inc. London: Chapman & Hall, Ltd. 

1928. Price 22s. 6d.) 

Although condensed and dried milks are not made to any great 
extent in this country, considerable attention has been given to these 
articles in connexion with their use as a substitute for liquid milk. 

In certain countries, particularly Holland, Denmark and America, 
the preservation of milk in the form of condensed or dried products 
is an industry of great importance and one of a highly technical nature. 
The author, who received his training in America, has since carried 
put considerable investigations in Japan, cmd has travelled widely in 
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order to gain further oontaot with technical processes in other parts of 
the world. 

The book deals in a oomprehensive manner with the condensing and 
drying of milk and its by-products in different parts of the world. 
There is an excellent chapter dealing with the chemistry of the industry 
followed by a detailed technology of the various processes involveti. 
The chapter concerning powdered milk deals in an interesting manner 
with different processes in use, and sets out clearly the relative 
advantages of each process. 

The volume is well illustrated and indexed and contains a series of 
useful appendices. Its price, 228. 6d. in this country, may seem some¬ 
what high, but, for those who are really interested from a commercial 
or technical point of view in this aspect of dairying, the work contains 
a wealth of valuable material. 

The Evolution and Classification of Soils. By Dr. E. Ramann; 

translated by C. L. Whittles, Ph.D. Pp. xii -f 128. (Cambridge : 

W. Heffer & Sons, Ltd. 1928. Price 7s. 6d. net.) 

There is a growing tendency to regard the study of soil as a distinct 
branch of natural science. This has been especially marked in the 
work of Russian investigators, who have been largely responsible for 
building up the science of Pedology. Such a science requires a 
comprehensive classification of the individuals with which it is 
concerned. In the past, systems of soil classification have boon based 
on agricultural characteristics, the physical and chemical properties 
of the soil, or the geological origin of the parent rock. 

The limitations of these schemes of classification wore revealed when 
soil studies were extended to wide areas of tmdevoloped land. More 
recently there has been evolved, especially in Russia, a classification 
based on the factors that determine the evolution of soils. The results 
of the Russian work were not accessible in other countries, owing to 
language difficulties, until the publication of a Gonnan translation 
of Glinka’s monograph in 1914, and of Ramann’s book in 1917. The 
interest caused by the newer methods of approach has been reflected 
in the scientific journals and especially at the International Soil 
Congress at Washington in 1927, but until quite recently there has 
been no comprehensive treatment of the subject in English. A 
translation of the late Professor Ramann’s brief monograph will 
therefore be welcomed. 

Professor Ramann has succeeded in compressing into a small volume 
the main facts concerning the more important soil types of the world, 
always emphasizing the dominant part played by climate in theii* 
formation. He avoids detailed descriptions or analyses of particular 
soils, and does not discuss at any length the relative merits of alterna¬ 
tive schemes of classification. The purpose of the book is well sewod 
by these omissions, and it forms an admirable starting point from 
which to approach the complicated problem with which it deals. The 
division of soils into humid and arid types is the first stage in their 
classification. The two classes are clearly defined, and extend over 
distinct climatic zones of the earth’s surface. No gradual transition 
is observed from humid to arid soils; but, in regions where soils are 
subjected during the year to definite climatic clianges, the seasons 
have a marked influence on soil development, giving rise to “ semi- 
humid ” or “ semi-arid ” types according to whether the soil activities 
preponderate in the dry or moist season. 

These four great groups are further subdivided according to the 
chmatic zones in which the soil has been found. Dr. Ramann 
distinguishes cool, cool-temperate, subtropical, and tropical zones. 
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These zondB, and the more important soils found in them^ are described 
in the second half of the b^k. The induenoes of ** local factors ’* 
are discussed in some detail. The descriptions are bri^, but they 
give the reader a clear impression of the. connexion between soil 
formation and climate, and of the processes by which the different 
types are evolved. 

A useful bibliography is included, to which the translator has added 
references to some of the more important papers that have appeared 
since the original publication of the book in 1917. 

Lime Resources of Northamptonshire. By Beeby Thompson, F.C.S., 
F.O.S. (Published by the Northamptonshire County Council, 
County Council Offices, Northampton. Price Is.) 

The preparation of this report was undertaken by Mr. Beeby 
Thompson at the instance of the County Council, and the value of 
such coimty surveys can be readily envisaged, more particularly when 
they are carried out with the knowledge and care which have gone to 
the making of this. 

The need for lime in many parts of the country is a matter that 
has been fully discussed, but, in general, the discussion has been to 
to some extent in the air. An actual measure of the need can only 
be made through a careful survey of soils, and the possibility of filling 
the requirement from local sources can only be ascertained by an 
examination of the geology of the district and its resources, the cost 
of the product, and its suitability for the proposed purpose. 

In the report prepared by Mr. Beeby Thompson all these factors 
are consider^, and it should prove of interest not only to the farmers 
of the county immediately concerned, but to those who may undertake 
to supply their requirements in lime, and to farmers in other counties 
who might benefit by similar local investigations. 

Cambridge University Agricultural Society Magazine. Vol. II, No. 2. 

1928. Pp. 80. (Copies obtainable from the Editor, School of 
Agriculture* Cambridge. Price 28. fid.) 

A further issue of this attractive Magazine has just been published. 
It contains excellent contributions from such well-known authorities as 
Messrs. A. Amos {** The University Farm *’), H. Hunter (“ Winter Oats ”), 
J. A. Hanley (**The Management of Grassland”), Sir John Gilmour 
(“The Government and the Land”), Sir William Hardy (** Science and 
the Food Industry”), J. A. Venn, A. Walton, and others. It is 
certainly a most useful production, and by no means loses in interest 
by the fact that it contains excellent skits on certain sides of food 
production. 

Grass and Fodder Crop Conservation in Transportable Form.— By A. N. 
Duckham, BJl., Dip. Agric. (Cantab.). Kowett Research Institute, 
Aberdeen. Tp. 44. (London: H.M. Stationery Office. 1928. 
Price Is. net.) 

Prepared at the request of the Empire Marketing Board, and 
published as Memorandum No. 8 of the Board, this report emphasizes, 
with the support of figures, the importance of grassland products, 
and the need for properly exploiting the large grassland areas in 
Imperial territory. At the present time, a vigorous campaign of 
research into grassland problems is being conducted in all parts of 
the Empire, the minend oemtents of soils, best methods of manuring, 
and the production of improved strains of pasture plants being among 
the questions reoeivkig careful study* 
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Recent investigation has lEhown the high nutritive value of young 
grass compared with that of hay; and this has, naturally, led to a 
consideration of the possibilities of conserving young grass in some 
form that will be suitable and convenient for 8to(£ feeders, llie 
author, surveying these possibilities, discusses the relative merits of 
grass meal, baled grttss and grass cakes; and inclines to the last- 
named on account of their freedom from dust, high nutritive value 
and convenience for transport, particularly as regards the ** drought ’* 
areas of the Empire. 

Drying and compressing processes and plants are described, and 
the question of cost is also considered. The fact that such processes, 
as applied to young grass, can hardly be regarded as having proceeded 
beyond the experimental stage, only permits of rough estimating. 
The author gives a tentative figure of £6.as the cost of producing a 
ton of grass cakes or briquettes, assessing a value of £9 per ton to 
them on the basis of the prices of feeding stufis last autumn (1927), 
i.e,, twice the vcdue of hay, with twice the starch equivalent and 
thr^ times as much digestible protein. As a ton of these cakes occupies 
less than 50 cubic feet of space, this form of compressed feeding stuff 
would appear to offer great {^vantages in the matter of long-distance 
transport. It is point^ out, however, that, while there appears little 
doubt that the highly digestible young fodder crop can be successfully 
cut, dried and compressed into a marketable form, there is need for 
further research to discover economical methods of handling the wet 
grass immediately after cutting, and the most suitable apparatus for 
drying it. The development of strains of fodder plants, specially 
suitable for the proposed treatment, would also seem to be desirable. 

The Memorandum includes a nximber of interesting analyses of hay, 
with estimates of cost and value of hay and dried young grass, and 
transport charges in different parts of the Empire. 

Malting Barley. Rothamsted Conferenees No. VII.— Pp. 48. (London : 

Ernest Benn, Ltd. Price 2s. 6d. net.) 

Out of a conflict of views, a united opinion may possibly emerge : 
this is the justification for the Rothamsted Conferences, the seventh 
of which is reported in this volume. The publication of a full 
report of the Conferences enables the conclusions of the speakers, 
their points of agreement and the measure of their opposition to be 
considered and appreciated by a much wider audience than could 
possibly attend the meetings. The present small volume is, therefore, 
sure of its welcome, especially because the shrinkf^e of the area under 
barley during the past decade has formed one of the most remarked 
phenomena of our agriculture. Between 1920 and 1927 the area under 
the crop decreased by over three-quarters of a million acres, although 
the 1928 figure shows an increase of 138,000 acres over 1927. 

Such a conference could not be held without the question of a tax 
on foreign barley being raised, and we find Mr. John Joyce confidently 
stating his opinion that the best stimulant for the growth of malting 
barley would be such a tax. Mr. Robert Reid, a past president of 
the Institute of Brewing, however, explains that the use of a small 
proportion of foreign sun-dried barley is an absolute necessity in the 
manufacture of such a beverage as the public now demands, but he 
agrees that this kind of barley should be grown here if possible. 
Experiments towards this end are at present in progress. 

Every angle of the subject was approached by one or other of the 
speakers at this Conference. The brewer, the grower and the scientist 
each contributes his quota, and all emphasize the necessity for 
co-operation between the interested parties. 

The grower is given some indication of what the buyers are looking 
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for (pp. 7t 25, 41, 45). The story of the production of the modem 
varieties and some of their respective merits are described, and the 
regulation of the seed supply is s^gested. ^e influence of our 
eooentrie <diinate on quality and yield is studied. The cultivation 
and treatment of the crop, as practised in the Vale of Taunton, and 
on Lincoln Heath, are set out in detail, and the results of the flve 
years* experiments on the growth of barley, fostered by the Institute 
of Brewing and conducted tmder the control of Bothainsted, are 
given. 

This summary of the contents is indeed a recommendation of 
the publication, which calls for no emphasis by the addition of 
adjectives : it may, however, be said that we have here in a concise 
and comprehensible form the latest information on the subject. 

Hertfordshire County Egg-Laying Trials. —By D. W. Ferguson, N.D.P. 

(Hons.). Pubhcation No. 212 of the Herts. Institute of Agriculture, 

Oaklands, St. Albans. 

The Hertfordshire Institute of Agriculture has recently issued an 
interesting booklet which gives a record of two years* work on the 
Coimty Egg-Laying Trials. Detailed information is given on the 
management of the trials, feedi^, health of the birds and egg yield, 
of which the following is a brief summary: In 1925-26, 147 birds 
(48 light breeds and 99 heavy breeds) were accepted for the trials, 
and in 1926-27, 186 birds (63 light breeds and 123 heavy breeds). 
The ration consisted of wheat, oats and kibbled maize in equal parts ; 
half an ounce per bird was given in the morning and 1^ ounces per 
bird in the evening. The mash mixture was composed of three parts by 
weight each of bran, Sussex ground oats, and maize meal, nine parts of 
middlings and two of fish meal; 2-2^ oz. per bird were supplied daily. 
Mortality averaged 4*6 per cent, during the two years, 60 per cent, 
of this mortality being due to ovarian cmd digestive disorders, other 
deaths being accounted for by tumorous growths, cardiac and respiratory 
troubles. An interesting analysis of the egg yield is given which brings 
out clearly the fact that the heavy winter-layer makes the biggest 
annual contribution to the egg basket. The average yield over the 
two years in the 48 weeks of the trials was 174 (light breeds 180 and 
heavy breeds 166). The average egg production of the birds which 
commenced laying in October-November was 179, as against an average 
production of 123 in the case of birds which commenced to lay as 
late as February-March. Similarly, birds which produced 50 eggs or 
over between October 16 and January 6 averaged a total production 
of 196, while birds which produced not more than 10 eggs in the same 
period averaged a total production of only 136. On the financial side 
it is shown that the gross income per bird in the two years was 
approximately 268. a year. Feeding costs averaged out at approximately 
98. per bird. The booklet is clearly written and contains many interesting 
statistical tables and illustrations. Copies of the Report can be obtained 
from the Principal, Mr. J. Hunter Smith, at the Institute at Oaklands, 
St. Albans. 

The Jour^ ol the South-Eastern Agrieultural College, Wye, Kent.— 

Published at the College. Price 8s. 6d. post free. To residents in 

Kent and Surrey, price 48. 6d. post free. 

This issue of the Journal contains the reports of the work of the 
various Depai^ents of the College for the session 1926-27, and reports 
on investigations during that year and the following year as well. 
There are over 40 diflerent reports and papers in the publication and 
it is impossible to menti<m th^n individually. Suffice it to say that 
no important branch of fanning is overlooked, though, naturally, 
fruit-growing, hortioulture and hop-growing receive special attention. 
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Agrioniture, General and Miseellaneous 

Ogilvie, A. O, (Edit.). —Great Britain; Essays in Regional Geo> 
graphy. (486 pp.) Cambridge University Press, 1928, 21s. 
[66 : 91]. 

Johnstone, Mary, A. —Plant Ecology. The Distribution of Vegeta¬ 
tion in the British Isles, arranged on a Geological Basis. (174 pp.) 
London : J. M. Dent & Sons, 1928, 5s. [68.3.] 

QarraU, Q. T. —Hundred Acre Farm. (142 pp.) London : Longmans, 
Green, 1928, 6s. [63 (022); 63.191.] 

Lawrence, C. P. —Economic Farm Buildings. Systematic Planning, 
Improvement, Construction. Second Edition. (194 pp.) London: 
Library Press, 1928, 8s. 6d. [69.] 

Report of the Committee on Land Settlement in Scotland. (1928.) 
[Cmd. 3110.] (83 pp.) London : H.M. Stationery Office, 1928, 
Is. 6d. [325 (41).] 

Northamptonshire County Council (Education Committee). —Lime 
Resources of Northamptonshire, by Beeby Thompson, (86 pp.+ 
3 pi.) Northampton, 1928, Is. [55 ; 63.15.] 

Food Research Institute. —Fats and Oils Studies. No. 1—^The Fats 
and Oils, a General View, by G. L, Alsberg and A. E. Taylor. 
(103 pp.) Stanford University, California, 1928, SL50. [664.3.] 
Merchandise Marks Act, 1926.—^Report of the Standing Committee 
set up by the Minister of Agriculture and Fisheries, the Secretary 
of State for the Home Department, and the Secretary of State 
for Scotland on Oats and Oat Prodwts. fCmd. 3118.J (11 pp.) 
London : H.M. Stationery Office, 1928, 3d. [343.63 ; 63.314.] 
Oreger, J. —^Mikroskopie der landwirtschaftlichen Unkrautsamen. 

(117 pp.) Berlin : Paul Parey, 1927. [63.1961 ; 63.259.] 
Hungarian Ministry of Agriculture .—Die Landwirtschaftliche 
Produktion der Welt im Jahre, 1927. (425 pp.) Budapest, 

1927. [31.] 

Institute International D'Agriculture. —No. 3. La Statistique 
Agricole en Hongrie, by Jules de Konkoly Thege. (137 pp.) 
Rome, 1928. [31 (439).] 

Forestry Commission. —Report on Census of Woodlands and 
Census of Production of Home-grown Timber, 1924. (68 pp.) 
London: H.M. Stationery Office, 1928, Is. fiki. [63.49 T: 31.] 
Empire Marketing Board. —^E.M.B. 7. The Chemistry of Wine 
Making. A Report on Oenological Research by J. T. Hewitt. 
(67 pp.) London : H.M. Stationery Office, 1928, Is. [663; 663.2.] 
National Council of Social Service (Inc.). —^Village Halls: Their 
Construction and Management. (26 pp.) London, 26 Bedford 
Square, W.C. 1. Is. 6d. [36; 69.] 

A Report on the Public Museums of the British Isles (other than 
the National Museums.) By Sir Henry Miers, (213 pp. + 8 pi.) 
Edinburgh : Carnegie United Kingdom Trustees. 1928. [06.] 
International Society of Soil Science. —Allgemeine Bodenkarte 
Europas (General Map of the Soils of Europe), by Prof. Stremme. 
(28 pp. and map.) Berlin: Preussischen Geologischen Lande- 
sanstalt, 1927. [63.11 ; 63.111.] 

Agricultural Economies 

University College of Wales. —^Economic Conditions in Welsh 
Agriculture : Suggestions of Some Remedies, by A. W. Ashby, 
(36 pp. and appendix). Aberystwyth, 1928, Is. [338.1 (429).] 




m 


ADDmosrs to thb Libbabt. [Oot., 1928. 


Leeds UnimrsUy and Yorkshire CounoU for AgriouUurdl Educa- 
turn, —No. 156 :—^Fann Profits aad Fann loesses: Six Years’ 
Financial Records of Yorkshire Farms. (47 pp.) Leeds, 1928, 6d. 
[388.1 (42).] 

O&mbridge University Deparimmt of AgricuUwre, —^Farm Economics 
Branch, Report No. 9:—Sugar Beet in the Eastern Counties, 

1927. ^ing an Investigation into the Financial Results obtained 

on One Hundred Farms, and some of the Factors Influencing 
Them, by JR. MeQ. CarsUm^ O. Burgess and Q. LI, Rogers, 
(94 pp.) Cambridge: Heifer, 1928, 3s. [63.3433 (42).] 

South-Eastern AgrieuihmU OoUege, Wye, —D^pi^ment of Economics 
Report No. 6:—^Poultry-Keeping Costs and Financial Results 
for 4 years : 1923-24—1926-27, by James WyUie, (Pp. 103—120.) 
Wye, 1928, Is. [63.65 (42).] 

Food Research Institute, —Miscellaneous Publication, No. 4 :— 
Farm Cost Studies in the United States: Their Development, 
Applications and Limitations, by M, K, Bennett, (290 pp.) 
Ste^ord University, California (London Agents, P. S. King), 

1928. [338.1 (73); 338.58 ; 63.191.] 

Marketing 

Imperial Economic Committee, —^Eighth Report:—^Functions and 
and Work of the Imperial Economic Committee. [Cmd. 3018.] 
(22 pp.) London x H.M. Stationery Office, 1928, 6d. [381.] 
Imperial Economic Committee, —Ninth Report:—On the Methods 
of Preparing for Market and Marketing within the United 
Kingdom of Tobacco Produced within the Empire. [Cmd. 3168.] 
(50 pp.) London : H.M. Stationery Office, 1928, 9d. [63.3461.] 
Prewett, F, J, —^A Survey of Milk Marketing, based on conditions 
in Wiltshire and Somerset and the City of Bristol, Jime, 1927. 
(74 pp.) Oxford: Clarendon Press, 1928, Ss. 6d. [63.716.] 
Australian Council for SdenHfle and Industrial Research, —Pamphlet 
No. 7. The Export of Oranges. (12 pp.) Melbourne, 1928, 
[382; 63.41.] 

Field Crops 

Malting Barley: Being the Report of a Conference held at 
Rothamsted on March 15, 1928, under the Chairmanship of 
Lt.-Col. Sir Archibald Weigall. (48 pp.) London : Benn, 1928, 
2s. 6d. [Rothamsted Conferences VII.] [63.313 ; 663.4.] 
Harper Adams Agricultural College, —Sugar Beet Problems. 
Report of Conference held at the College on Wednesday, 
February 8, 1928. (24 pp.) Newport, Salop, 1928. [63.3433.] 
East Anglian Institute of Agriculture, —^Bulletin No. 3, 1928. 
Laying down Land to Permanent Pasture and the Use of Seeds 
Alixtures in Arable Farming. (16 pp.] Chelmsford, 1928. 
[63.191; 63.33.] 

Jalirbuch fiber Neuere Erfahrungen auf dem Gebiete der Weide- 
wirtschaft und des Futterbaues. Hanover: M. & H. 
Schaper, 1927. [63.33.] 

Empire Marketing Board, —E.M.B. 8. Grass and Fodder Crop 
Conservation in Transportable Form. Memorandum hy A, N, 
Duckham. (46 pp.) London: H.M. Stationery Office, 
1928, Is. [63.198 ; 63.1983 ; 63.33.] 

Empire Cotton-Oroiuing Corporation, —Report on Cotton Breeding 
and Seed Supply in Nigeria, by F, L, Engledow and C. N, French, 
(32 pp.) London, 1928, 2s. [63.34113.] 





THE JOURNAL 

OF THE 

MINISTRY OF AGRICULTURE 

V<d. XXZT. Rb. 8. 

NOVEMBER. 1928. 

NOTES FOR THE MONTH 

Sufficient time has elapsed since the inception, on 
September 1 last, of the National Mark Scheme for Apples 
and Pears, to enable progress to be 

[National Mark reviewed. 

Scheme for It must be remembered that, in the 

Apples and Pears first year, permission to use the Mark 
is being granted only to growers or 
packers whose total output of apples of approved varieties 
exceeds 1,000 bushels, or whose output of approved varieties 
of pears exceeds 500 bushels (250 bushels in the case of the 
variety Doyenne du Comice). The number of applicants for 
permission to use the Mark has consequently been restricted ; 
nevertheless, the response has been steady, and it is gratifying 
to report that some of the most prominent and progressive 
growers and packers in the country have been quick to 
appreciate the larger purposes of the scheme and to apply 
for enrolment. More growers will, no doubt, apply for regis¬ 
tration as soon as their main-crop apples are picked. 

The National Mark Committee and its advisory Trade 
Committee have met frequently during the past few weeks 
to receive applications and to consider the general working 
of the scheme. Up to the beginning of October, 34 certi¬ 
ficates of authorization to use the Mark had been granted as 
regards apples and eight certificates as regards pears, represent¬ 
ing an estimated production of about 200,000 bushels of apples 
and 30,000 bushels of pears. It will, of course, be realized that 
these total quantities will not actually be marketed under 
the scheme, as only fruit reaching prescribed standards of 
quality can receive the imprimatur of the Mark. It may 
be said that the growers participating in the scheme have 
taken great pains to grade well up to requirements. To assist 
them in the task, the Ministry has issued special grading and 
packing instruction cards for use on packers' premises. 

That National Mark fruit, properly graded and packed to 
national standards, has met a long-felt want, is proved by the 
reception given to it on the various wholesale markets. In a 
number of cases, salesmen have not been able to obtain 
sufficient National Mark fruit to meet the demand, and, as 
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retailers have been keen to obtain supplies, satisfactory 
prices have been realized by the growers. 

In the early stages of the scheme, publicity has been 
directed, by the Ministry, mainly to growers and distributors. 
The scheme has been explained to growers by leaflets. Press 
notices, public meetings and many personal visits, with the 
object of ensuring that good supplies of National Mark 
produce will be forthcoming. In the same way, the scheme 
has also been brought prominently before wholesalers and 
retailers in order to enlist their interest and support. An 
attempt is now being made to appeal to the consuming public. 
Very full references to the scheme have already been made 
over the wireless, and future references have been arranged for. 
Window bills, bearing a reproduction of the Mark, which was 
illustrated in this Journal, have been prepared by the 
Ministry and distributed for display by retailers to indicate 
that they sell National Mark produce. 

It is, of course, too early to speak with certainty, but the 
signs are encouraging and there is every prospect that the 
Apple and Pear Scheme will prove to be a constructive and 
permanent success in the field of practical marketing. 

♦ ♦ ♦ He iK 

The Report on “ Markets and Fairs in England and Wales, 
Part III—^Northern Markets ” has been issued by the Ministry 
of Agriculture and Fisheries as No. 19 of 
MSTketl and its well-known Economic Series—the 
Fain in England “ Orange Books.”’*' A general com- 
and Wales : mentary on market conditions in this 

Noftlieni IKarkete country has already been presented in 
Part I (Economic Series, No. 13), while 
Part II (Elconomic Series, No, 14) was devoted to a survey of 
the markets in the Midlands. In the Report now issued, the 
markets in the six counties from Lancashire and Yorkshire 
northwards to the Scottish border are dealt with on lines similar 
to those followed in Part II. In all, no fewer than 496 markets 
and auction marts and 160 fairs in the Northern coimties are 
dealt with. The Report is divided into three main sections :— 
Section I gives a general view of the Northern markets as a 
whole. Information of a general nature is given regarding the 
markets for each class of commodity sold, including butter and 
cheese, com and provender, eggs, poultry, fruit and vegetables, 
live stock, meat, hides and skins, wool and fish. A short summary 

• H.M. Stationeiy Office, Adastial House, Kingsway, London, W.C. 2. 
Price 6d., post free 9d. 
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of the position with regard to rents, stallage and tolls is 
included ; only general notes are included in this summary, but 
detailed information regarding the charges ruling in any 
market can be obtained by those interested on application to 
the Ministry. A short review of the agricultural fairs still in 
existence, with special reference to horse, sheep and cattle 
fairs, concludes this Section ; as in the Midlands, these fairs 
are generally declining in importance. 

Section II of the Report reviews the markets of each 
County in relation to their agricultural environment. Brief 
sketches of a number of markets are included to indicate 
prevailing types, or, it may be, to emphasize unusual features. 

Section III, which is well illustrated with photographs and 
diagrams, contains detailed descriptions of some of the more 
important markets, classified according to situation in pro¬ 
ducing areas or consuming centres. In view of the large 
industrial population in the region covered by the Report, 
considerable space is devoted to markets in the large towns. 
The markets described are selected as illustrating points of 
special interest. 

Appendices give much useful information, including complete 
lists of markets and fairs in the Northern area arranged alpha¬ 
betically by counties, giving, for each market, the market days, 
market occupier, the covered and uncovered areas, com¬ 
modities sold, methods of sale and other data, and, for each 
fair, its date and the commodities dealt in. For the live stock 
markets, the total numbers of stock of each class sold in a 
recent typical year are given. 

Although the Report is mainly descriptive, the descriptions 
are directed towards illustrating the adequacy or otherwise 
of the markets to perform their function of assisting in the 
marketing and distribution of agricultural produce. Read in 
conjunction with Part I (Economic Series, No. 13), it should 
provide a useful basis for the investigation of problems con¬ 
nected with the organization, administration and management 
of market undertakings. In fact, like its predecessor, it should 
be a valuable guide and reference book to the live stock and 
produce markets of the North, and, as such, of assistance not 
only to market owners and members of market committees, 
both within and without the Northern counties, but to pro¬ 
ducers and distributors generally. Such a comprehensive 
survey has never before been attempted. 

With the aid of the grant made to the Ministry by the 
Empire Marketing Board, the Report is being put on sale at a 
nominal price. 

2z2 
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This year's National Rat Week will oommenoe on Monday, 
November 5, and the Ministry has addressed a circular letter 
to all local authorities vested with 
NaiiOiiial Bat powers and duties under the Rats and 

Week) 1928 Mice (Destruction) Act, 1919, emphasiz¬ 

ing the desirability of organizing con¬ 
certed measures during that week for the destruction of these 
pests. 

There is, to-day, a wider recognition of the immense loss 
inflicted on the country by the depredations of rats, both 
directly, in the destruction of foodstuffs and material, and 
indirectly, as the agents and carriers of disease germs. From 
reports received by the Ministry upon last year's Rat Week, 
it is evident, however, that, while many local authorities are 
displaying great activity in coping with the rat menace, 
there are others who have not yet grasped the importance of 
rat destruction. Only by systematic action on the part of all 
occupiers of lands and buildings, and on the part of local 
authorities responsible for the execution and enforcement of 
the Act, can any marked improvement be effected. The 
Ministry trusts, therefore, that the whole-hearted co-operation 
and support of all local authorities concerned will be given in 
furthering this year's campaign. 

As regards possible measures for concerted action, a number 
of suggestions were put forward in the circular letter referred 
to which it was hoped that local authorities would consider 
and adopt in conjunction with any other methods of procedure 
which they might consider specially suitable or applicable to 
conditions in their respective districts. The authorities have 
also been supplied with copies of a pamphlet giving the names 
of firms prepared to supply rat destructive materials, with 
some simple suggestions for their application, and this pamphlet 
they are at liberty to print or multigraph for circulation in 
their respective areas. 

While the suggestions for concerted action in regard to rat 
destruction have been issued to local authorities primarily in 
connexion with the National Rat Week, the Ministry cannot 
ui^e too strongly upon private owners or occupiers of infested 
property, the desirability, whenever necessary, of taking 
immediate steps to rid their premises of rats. In this con¬ 
nexion, useful suggestions and advice will be foimd in the 
Ministry's Leaflet, No. 244, on The Destruction of Bats, 
Single copies of this leaflet are supplied free of charge on 
application, while additional copies may be had at the rate of 
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Id. each, 9d. per dozen, or 4s. per 100, post free. The 
Ministry has also issued an illustrated pamphlet, Miscellaneous 
Publication No. 51, entitled RatSy and How to Exterminate 
Them, price 3d., post free. 

It may be added that in case of rat infestation presenting 
features of unusual difficulty, the Ministry is ready at any 
time to give all the assistance and advice in its power. 

The following notice regarding the export of ponies to the 
Continent was issued to the Press on September 29: The 
attention of the Ministry of Agriculture 

Export of Horses has been called to statements which have 
and Ponies to appeared in the Press regarding the 

the Continent exportation of ponies to the Continent. 

It should be clearly understood that 
ponies, in common with other horses, cannot be exported from 
this country unless they have been examined by a Veterinary 
Inspector of the Ministry at the port of shipment and certified 
by him, immediately before embarkation, to be ‘‘ fit to be 
conveyed and disembarked without cruelty and to be capable 
of being worked without suffering.” All the ponies which are 
expoi*ted from this country, therefore, are physically fit to 
travel and to work. 

The consignment of 45 ponies specially mentioned in the 
Press articles referred to were shipped from Harwich to 
Antwerp on September 17, and these ponies came from Killing- 
worth, near Newcastle, and from Willington, Durham. They 
were originally intended for work in the colliery districts in 
this country, but in consequence of the closing of the mines 
they had to be otherwise disposed of. These ponies were 
from 4 to 5 years old and in good condition. An Inspector of 
the Ministry, after having examined the ponies and passed 
them as fit to be exported, travelled with them from Harwich 
to Antwerp. He reported to the Ministry that the animals 
were embarked without difficulty, travelled comfortably, and 
were fed during the voyage. They were landed at Antwerp 
quietly, and were again fed and watered in a shed at the 
Docks. After being haltered, the ponies were transported by 
motor vans to the quarantine stables for examination and 
inoculation, in accordance with the Belgian regulations. 
They were there again fed with hay, meal and com. The 
Veterinary Inspector of the Mim’stry who accompanied the 
ponies on the voyage again examined them after inoculation, 
and reported to the Ministry that they were in splendid condi- 
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tion, without a scratch or bruise. As a result of his iuquiries, 
the Ii]i6{)eotor was satisfied that the ponies were not being 
imported for slaughter, and this is borne out by the fact that 
the price of the ponies to the importer delivered in Antwerp 
was stated to be £10 10s. per head. 

The Ministry is satisfied that the ponies which have so far 
been exported were of the high standard of fitness demanded 
by the existing Regulations, and that all steps have been taken 
for the comfort of the animals in their voyage to the Continent. 


A Certificate course in rural science for women was 
inaugurated three years ago at the East Anglian Institute of 
Agriculture, Chelmsford. It was specially 
Rural Science designed to meet the requirements of the 

Course farmer’s daughter, and instruction is 

lor Women provided in all subjects, comiected with the 
management of the farm, usually under¬ 
taken by the fanner’s wife. The course has proved very 
successful, but experience has led to modifications designed 
to make it still more valuable. These modifications include 
practical instruction in poultry-keeping on an excellent poultry 
farm, as an addition to the lectures given at the Institute ; 
and the inclusion of domestic science as one of the subjects. 
The course now covers :— 

(1) Poultry Huahandry, including lectures from 2 p.m. to 4 p.m. on 
Fridays and practical work at Tanfield Tye Poultry Farm 
(where there are. approximately, 6,000 head of poultry) from 
9 a.m. to 4 p.m. on Thursdays. 

(2) Dairy Technology, including lectures on Mondays from 3 p.m. 
to 4 p.m., and practical work in the Institute Dairy, in the 
making of butter and cheese and the handling of milk, on 
Monday and Friday mornings. 

(3) Horticulture ,—^This includes lectures from 9.30 a.m. to 10.30 a.m. 
and practical work from 10.30 a.m. to 12.30 p.m. on Tuesdays. 
The course is confined to the growing of fruit and vegetables in 
the farm garden, and of flowers and shrubs for beautifying the 
homestead. 

(^) Domestic Science ,—A special course of lectures and demonstra¬ 
tions has been arrang^ on Tuesdays from 3 p.m. to 5 p.m. 
This course deals with the practical study of foods in relation 
to their value and general use in household dietaries; the 
working of dietaries under various conditions ; the purchase, 
storage and preservation of foodstufis ; and general household 
management. 

(5) Accountancy ,—The farmer’s wife and daughter frequently take 
an active part now in the business side of farm management; 
accountancy has, therefore, been included in the course to 
enable f^mers* daughters to give attention to this side of the 
business, which is too often neglected on account of other 
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demands on the principars time. Special instruction in this 
subject is provided on Wednesdays from 11.30 a.m. to 
12.30 p.m. 

(6) Animal Husbandry .—The modem farmer’s daughter, like her 
father, is always interestecl in stock, and no course would be 
complete without the inclusion of the subject of animal 
husbandry. Instruction is provided in the management of the 
dairy herd, calf rearing, milk production, pig-keeping, horse 
management, and the care of sick animals, this last being a 
branch of farming for which the farmer’s daughter shows a 
special aptitude. Instruction in these subjects is given on 
Tuesdays and Thursdays from 9.30 a.m. to 10.30 a.m. 

Practical demonstrations are occasionally given on some of 
the best Essex farms, where the whole system of farm manage¬ 
ment in operation is explained, including that section under the 
direction of the farmer’s wife. These excursions are under the 
personal direction of the Institute Principal. 

♦ ♦ 3|C ♦ >|l « 

It must be admitted that, in spite of vigorous fanning by 
enthusiastic propagandists, agricultural co-operation in this 
country has been a somewhat sporadic 
Agriculttiral and fitful flame. Many causes may, 
Co-operation in doubtless, be held accountable for this, 
North Wales but perhaps the most fundamental is 
the farmers’ lack of experience in this 
difficult field of economic effort. If this is so, careful and 
realistic study of the causes of success and failure is obviously 
necessary in order that the movement may derive the fullest 
benefit from the experience of the past. This, in fact, is the 
aim of Messrs. J. Morgan Jones, M.A., and R. Harding W 3 mne, 
N.D.A., of the Agricultural Economics Department of the 
University College of Wales, Aberystw 3 d)h, in their recently 
published report on “ Agricultural Co-operation in North 
Wales,”* and the authors are to be congratulated on the 
manner in which they have accomplished their task. 

As the general historical sketch shows, the movement in 
North Wales provides a close parallel with the development 
of agricultural co-operation in England. Beginning in 1904, 
progress was at first slow but steady. Those societies which 
survived the sudden shock of war conditions thrived during 
the period 1914-18 and immediately after, when, as the 
authors state, “ it was almost inevitable that the universal 
craze for establishing businesses on the flimsiest foundations 
should have extended to the co-operative movement.” 

* Marketing and Co-operation Pamphlets, No. III. (Aberystwyth : 
Agricultural Economics Department, University College of Wales, 
Price Is.) 
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Difficult times for the movement returned with the fall in 
prices from 1921, and many newly-hatched enterprises as well 
as several older societies succumbed. 

In 1926, there were 48 societies operating in North Wales, 
the majority of which were requisite societies, only nine being 
devoted primarily to the sale of farm produce. The total 
membership was upwards of 10,000 and total sales amounted 
to over £400,000. Taking requisite societies alone, it is 
estimated that membership represents more than one-third 
of the total of farmers and smallholders who are not themselves 
traders. 

The requisite societies have, on the whole, been fairly 
successful, only nine, mostly small concerns, making losses in 
1926. The authors note with approval the action of one 
group of societies in effecting the joint purchase of require¬ 
ments. 

As in other parts of the United Kingdom, some of the 
requisite societies also undertake to sell produce for members, 
but, of the produce societies proper, eight are dairy societies 
and one an egg and poultry society. In view of the 
potentialities of co-operation in the marketing sphere, it is 
fitting that considerable space should be given to an analysis 
of the experience of these enterpri^s. In the account which 
is given of the growth and decline of the co-operative cheese 
factories in North Wales, illuminating comparisons are made 
between successful and unsuccessful societies in regard to 
finance and business management. Some of the problems 
connected with the organization of a co-operative cheese 
factory as a going concern—^such as the supply of skilled 
labour, the seasonality of manufacture, the organization of a 
collection service, policy as regards payment for milk, the 
utilization of whey—are also illustrated with reference to the 
North Wales societies. In the light, however, of the type of 
farming practised in North Wales, and other considerations, 
the authors hold that it is to butter-making that the co-opera¬ 
tive dairy movement must look for its extension in that area. 

The chapter on the Anglesey Egg Collecting Depot is also 
noteworthy for the penetrating economic analysis which lays 
bare the rocks on which so many businesses—both private and 
co-operative—come to grief. Brief mention is also made of 
other interesting ventures in agricultural co-operation in 
North Wales. 

Emphasis is laid on the fundamental point that ** co-opera¬ 
tion cannot succeed unless societies are created to fulfil a 
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conscious want and are capable of providing better service 
than existing machinery offers.” In this connexion, the 
success of the requisite societies is contrasted with the failures 
ill the field of co-operative dairying. Stress is also laid upon 
the necessity for the harmonious inter-relation of production 
policy and marketing; here, again, the experience of the cheese 
societies, which “ failed primarily because they robbed the 
farm of a milk by-product which was believed necessary for 
the production of store stock,” provides a case in point. 

This “ study in experience ” commends itself to the 
attention of all interested in agricultural organization on 
co-operative lines as a helpful piece of constructive criticism. 

Hf * 

A TENANT on one of the Ministry’s Farm Settlements affords 
an interesting example of the benefit of a small holding to 
a man, of limited means and farming 
A Successlol experience, who has made up his mind to 
Smallholder work hard. Before the War, this man 
worked in a colliery. On discharge from 
the Army in 1920, he had a year’s instruction in agriculture at 
this Settlement, and, at Lady Day, 1921, took a holding of 
49 acres. He had then about £400 capital, and obtained the 
loan of a further £300 under the Ministry's guarantee. The 
holding was increased to 69 acres in 1923, and, at Lady Day 
this year, the tenant quitted in order to take over a mixed 
farm of 142 acres. By that time he had paid off the whole of 
the £300 loan ; and, in addition to cash at the bank, owned 
7 milking cows, 17 head of store cattle, 66 sheep and lambs, 
4 horses, 17 pigs, together with some poultry and all the 
necessary implements for working the farm. 

♦ ♦♦♦♦♦ 

Some interesting comments on the condition of holdings on 
the Ministry’s Sutton Bridge and Holbeach estates (Lines) are 
given in the judges* report in connexion 
Best-managed with prize competitions, instituted by the 
IffAWiiig g Ministry this season, for the best-managed 

CompetitiOliS holdings on these farm settlements. 

Regarding the competition at Sutton 

Bridge the judges state that:— 

“The first of the classes comprised fully-equipped 
holdings exceeding 21 acres. There were nine entries in 
this class, and each of the tenants can be congratulated 
on the appearance of his holding. 
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“ The com crops were looking well, and some pieces were 
exceptional; the yield should be above the average. 
Nevly all the potatoes gave promise of a heavy yield, and 
those on some of the holdings were remarkable for their 
healthy appearance, colour and growth. With so little 
pasture, it is not possible for the tenants to keep a large 
head of stock, but we should like them to increase the 
numbers, if possible. Mr. Cave, however, has a good lot of 
stock for his size holding ; it has meant that he has had 
to erect, at his own expense, quite a number of buildings 
to accommodate it all. 

“ It has not been an easy task to place the different 
holdings in their order of merit, but in our opinion the 
appearance and cultivation of Mr. Coodwip’s and Mr. 
Brumble’s holdings stand out as patterns of what can be 
done, and of how tidy holdings can be kept. Others run 
them very close in this direction. So favourably impressed 
are we with several others that we are asking the Ministry 
to give ‘ Cards of Merit ’ to Mr. Cave, Mr. Skate, and Mr. 
Law, as, in our opinion, they deservedly have won this 
recognition. The remaining competitors are to be com¬ 
mended, also, on the result of the hard work they must 
have expended on their holdings to have got them in such 
good order.” 

The class at Holbeach was for equipped holdings of any size. 
There were six entries, the largest holding being between 
18 and 19 acres, and the smallest between 10 and 11 acres. 
Concerning them the judges say:— 

“ Here, again, we found the crop of each entry looking 
remarkably well, and the tenants are to be congratulated 
on the appearance of their holdings at the dates of our 
inspections. We found some difficulty in judging holdings 
where a quantity of fruit and bulbs were grown with those 
where the crops were confined to pototoes and com ; and 
we diould like, another year, for the Ministry to consider 
the advisability of making two classes, one for tenants 
who specialize in horticultural crops, and another class 
for those who confine themselves to growing ordinary 
agricultural crops. 

“ In this class, we have awarded the First Prize to Mr. 
Taylor. We are asking the Ministry to give two Second 
Prizes, as we ccmader Mr. Cox’s and Mr. Elsey’s holdings 
of equal merit. Mr. Thompson’s holding is also worthy of 
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recognitio 9 , and we are asking the Ministry to issue a 

‘ Card of Merit ’ in bis case.” 

In reference to a class for allotment holders, the judges 
remark that the exhibitors of several of the allotments are to 
be congratulated on the success of their efforts, and that 
it was exceedingly gratifying to see such a wonderful 
amount of produce grown on such small areas. 

In addition to cash prizes, two championship silver cups were 
offered, the winners this year being Mr. T. I. Groodwin (Sutton 
Bridge) and Mr. O. A. Taylor (Holbeach). The Ministry has 
adopted the recommendations of the judges in regard to the 

awards of additional prizes and Cards of Merit. 

***** <» 

The bread-making qualities of English wheat flour were 
again on trial at the Bakers and Confectioners’ Exhibition 
held at the Royal Agricultural Hall, 
AU-English London, during the second week of 
Bread September. A new feature this year 

was the competition for the best All- 
English milk loaf made only from home-grown wheat flour 
and fresh liquid milk. The prizes in this class were provided 
by the Empire Marketing Board at the Ministry’s suggestion. 
The entries were very level in quality. The flavour, texture 
and general characteristics of the bread were exceptionally 
good, and the judges were very favourably impressed with 
the commercial possibilities of this type of All-English loaf. 

The prize awarded annually by the National Farmers’ 
Union for the best All-English plain commercial loaf attracted 
a large number of entries. Though the quality of the loaves 
in the rumiing for the prize was astonishingly good, the entries 
as a whole varied considerably in quality and appearance. 

The millers’ competition for All-English wheat flour seemed 
to indicate that the small country miller could produce a 
better flour from English wheat than his larger confrere. The 
bread-baking test for the various flours showed good and 
comparatively even results. An examination of the wheats 
used in preparation of the bread flours, entered in this compe¬ 
tition, showed that in every case practically nothing but 
Yeoman wheat was used. 

The experience of the exhibition points to the conclusion 
that a milk loaf made from All-English wheat flour is a 
reasonable commercial proposition, and that if Yeoman wheat 
is used as the basis of the miller’s grist very regular and 
reliable results can be obtained* 
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The International Committee for Phytopathology - and 
Economic Entomology are offering two prizes for the best 
memoirs, giving an account of new and 
The Wrffc—an original work in the two following 

Fitasei subjects: (1) Investigations on Bust 

(Uredineae) diseases of cereals (wheat, 
oats, barley or rye); and (2) Investigations on the role played 
by insects or other invertebrates in the transmission or initiation 
of virus disease in plants. The value of each prize will be 
1,000 Swedish crowns (approximately £66 British). The com¬ 
petition is open to entrants of all nationalities. The memoirs 
must be written in English, French or German, and three type¬ 
written copies of each memoir must be sent so as to reach the 
Secretary of the Committee, Mr. T. A. C. Schoevers, 
Wageningen, Holland, on or before May 1, 1930. The author’s 
name must not appear on the memoir itself, but each memoir 
must be marked with a pseudonym or motto, and be accom¬ 
panied by a sealed envelope (bearing the same pseudonym or 
motto) containing the author’s full name and address. 

The adjudication of the prize for the first subject (Bust) will 
rest with a jury consisting of Professor Dr. Jacob Eriksson, 
Dr. E. C. Stakman and M. Et. Poex. The jury for the 
second subject Virus) will be announced later. The 
decisions of these juries will be final and will be announced 
at the Fifth International Botanical Conference, to be held at 
Cambridge (England) from August 16 to 30, 1930. The 
copyright of the prize memoirs will become the property 
of the Committee, who will endeavour to secure publication 
of them in a suitable existing periodical, or, failing that, 
procure publication in some other way. Other memoirs sub¬ 
mitted will be returned to their respective authors. The 
Committee reserve the right to withhold the prizes should none 
of the memoirs submitted be deemed of sufficient merit by the 
respective juries. 

Further particulars, if required, may be obtained on 
application to the Secretary at the address given above. 
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THE ECONOMIC POSSIBILITIES OF RICE 
GRASS (SPARTINA TOWNSENDII).—I 

F. W. Olivbr, D.Sc., LL.D., F.R.S., 

Qvuin Professor of Botany^ University College, London, 

The subject of the present article is Spartina Toimsendii 
(commonly known as Cord or Rice Grass), a tall grass inhabit¬ 
ing maritime muds. It was first recorded in this country, on 
the Southampton salt marshes, near Hythe, in 1870. By 1880, 
it was recognized by the brothers Henry and James Groves 
for a new and distinct species, and given by them the name 
which it now bears. Since those days, when it was still quite 
a rare plant, it has continually spread into all the waters of 
Southampton and the Isle of Wight, along the Solent to Key- 
haven, and westward into Christchurch and Poole Harbours ; 
eastward it has made its way into Portsmouth and Chichester 
Harbours, Pagham, and as far as Rye, where it was recorded 
in 1922. Of all these localities, Poole Harbour is the most 
spectacular and convenient for investigation. The first speci¬ 
men was found in 1899, whilst to-day the plant occupies many 
square miles, filling many of the harbour bays and shallow 
areas between the channels and “ lakes.” Nor is the invasion 
yet complete, as every visit to the locality shows some fresh 
advance. 

Public attention was first drawn to the spread of Spartina 
by Lord Montagu of Beaulieu, in the evidence which he gave 
before the Royal Commission on Coast Erosion {Min. Boy. 
Comm. Coast Erosion, i., 11,290-300, 11,341-362, 1907), 

21 years ago. This led, at the instance of the Director 
of the Royal Botanic Gardens, Kew, to a scientific inquiry 
into the matter by Dr. Otto Stapf, Keeper of the Herbarium ; 
and, from that time to the present, close touch has been kept 
with the spread of this plant. 

In 1906, Spartina Tonmsendii was recorded for the north 
coast of France in the Baie des Veys at Carentan, since which 
time it has spread from one estuary to another, so that there 
is hardly a river discharging into the Channel between Cher¬ 
bourg and the Seine which is not being invaded. Further 
north, it has been recorded for the River Conche (1922), dis¬ 
charging at Paris-Plage near Etaples, and in the Slack, near 
Wimereux (1926). In addition to these Channel stations, 
Spartina has also found its way to the mouth of the Elom at 
Brest in Brittany. Of these French localities, the mouth of 
the Vire and the mouth of the Seine (north bank, near Havre) 
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are the most imfoessive, eclipsing the best En^ish localities. 
The Seine is especially notable, as the plant is theze extending 
its area -with rapid strides. Into all these localities Spartina 
has found its way without deliberate human interference: 
that is to say, by currents, shipping, and, it may be, transport 
by birds. 

By the vigour and celerity of its spread in these tidal waters, 
Spartina recalls certain other plants which have made specta¬ 
cular appearances, such as Elodea canademia in rivers and canals 
of Britain, and later of the continent of Europe, in the middle 
of the 19th century; of the Water Hyacinth {Eiohhomia 
craaeipea) in certain North American, Indian and Australian 
rivers, to*the great inconvenience of navigation in more recent 
times. Another case is that of the Prickly Pear {Opunlia 
inermia) in Australia, especially Queensland and New South 
Wales, where 26,000,000 acres of grazing land have been 
overrun and rendered inaccessible to stock. Spartina, however, 
differs from these and other oases in that the ground it occupies 
so rapidly and readily consists of soft, sticky, tidal mud, which, 
except in some cases by Zoatera (Eel Grass), have been bare of 
vegetation throughout historic times. These bottomless muds, 
though they stood empty of vegetation and invited colonization, 
probably for thousands of years, foimd no plant capable of 
solving the problems of invasion and establishment till Spartina 
Townaendii came and made light of the task. 

The qualities demanded of Spartina include (1) a capacity 
to sink deep its anchoring roots and to provide for their 
oxygenation in the impenetrable mud ; (2) a capacity for 
rapid spread ; and (3) adaptation to the special tidal conditions 
obtaining in the waters of Southampton and Poole Harbour. 

The first requisite is provided by the continuous system of 
intercellular spaces which reaches from end to end of the plant; 
the second by its quick-growing runners or stolons, which 
radiate in all directions from the parent plants, supplemented 
by a capacity to produce and scatter seed so that tidal and other 
currents may be utilized for more distant dispersal. The third 
pre-requisite, adjustment to the long tidal immersion of these 
particular waters, it shares with such other halophytes as 
frequent these foreshores— a, maigin of adjustment which all 
such plants possess. 

The plant is a robust, tall-growing, rather rigid grass, raising 
its haulms 2 ft. 6 in. above the mud, with creeping rhizomes 
just below the surface. These and the bases of the erect shoots 
produce roots of two kinds : short, branching, surface toots for 




1928.] 


Ric® Grass (Spartina Townsendti), 


711 


nutrition, and deep, anchoring roots which penetrate the mud 
to a great depth. By August, it displays its forking spikes of 
flowers, 6 to 10 in a bundle. The flowers are made conspicuous 
by the large white velvety stigmas which receive the pollen 
discharged by the later appearing anthers. The spikelets are 
one-flowered, and the covering glumes carry short stiff hairs. 
The length of the spikelet ranges from 15 to 20 mm. (say 0*6 to 
0*8 in.) averaging about 18 mm. (about 0*7 in.). 

Other Species of Spartina ,—^It will be convenient, here, 
to say something about certain other species of Spartina. 
America, and especially North America, is the headquarters 
of the genus. Two species are frequent on the Atlantic seaboard. 
One of these, Spartimi alterniflora (or glabra), the Salt Thatch 
of New England shores, is a tall grass from 4-6 ft. high, 
occupying positions on the muds from the high-water mark 
of ordinary tides to about half tide, and frequent as a narrow 
fringe on the edge of the marsh away from the land, and 
along the creeks. A second species on these marshes is S, patens, 
or Pox Grass. This occurs at a higher level than the preceding 
form, nearer to the back of the marsh. It is an important 
component of what is called the marsh hay zone. It is cut for 
hay and exploited in other ways. An inland species is S, 
michauxiaim, known as Slough Grass. It is a freshwater plant, 
and was at one time used in the manufacture of low-grade 
paper. Another American species is S. juncea. 

In Europe there is one indigenous species, Spartina stricta, 
known for 300 years in south and south-east England, in Prance, 
Portugal and Morocco, as well as in the Mediterranean at the 
head of the Adriatic. It is a member of the salt marsh 
formation, a stiff scrubby grass, patchy in distribution, not 
exceeding 1 to 1| ft. high in England, and of little im¬ 
portance. In southern latitudes it grows to a greater height 
(2 ft.) and forms extensive, pure stands—^as on the Comporta 
marsh in South Portugal, where it covers several square miles. 

Of the American species, two have found their way to 
Europe, S. juncea to the Mediterranean, and S. alterniflora to 
Southampton (record 1829), and to the southern extremity of 
the Bay of Biscay at Bayonne (River Adour), where it was 
reported in 1807, and at the Spanish frontier at Hendaye- 
Fuenterrabia on the River Bidassoa. This appearance of 
S, alterniflora at the European stations was commented on 
by A, De Candolle in his Oeographie Botanique (1865) and 
attributed to shipping from America. 




712 Biok GaASS {Spartina Toumaendii). [Not., 


When the new form, Spartina Toumaendii, wae recognized at 
Southampton in 1880, and its counterpart (named S. NeyntuUi) 
at Fuentmrabia in 1894, the only points at which 8 . Hricta wd 
8. aUemifiora are known to occur together, the hypothesu 
that the new form was a natural hybrid of these two was widely 
accepted, though it was not then, nor has it since been, 
proTed. Be this as it may, 8. Toumaendii, which has been 
discovered nowhere else in the world, except at the two points 
of its supposed creation and those to which it has spread 
since, is making a wonderful record for itself as a pioneer 
colonist on soft muddy, tidal flats. Already many scores of 
square miles are thus occupied, and by the middle of the present 
century there are likely to be hundreds. In the long run it 
seems destined to occupy all the available coastal mud in 
the temperate zones of both the northern and' southern 
hemispheres. 

Eoiry and Establiduneat. —^The mode of entry and establish¬ 
ment of Spartina Toumaendii into a new locality is much the 
same in ail cases. Seeds, or it may be fragments of runners, find 
their way into an estuary in the tidal drift and effect an anchor¬ 
age at some spot. Suppose a single seed to have germinated on 
the upper muds, just below the strip of marginal saltings 
which is covered by the higher tides only—a very usual position. 
In its first season, a plant will arise a few inches in diameter 
and 10-12 in. high, attached to the mud by a tassel of deep 
penetrating roots, and forming at the surface a circlet of short 
branched feeding roots. Just below the surface level the plant 
tillers, i.e., forms a number of stout buds, some of which grow 
erect into leafy branches, whilst others creep horizontally in 
the mud, sending up, in the second year, numerous leafy shoots. 
In this way by the second summer the patch will be a foot 
across, and by the third perhaps a yard. The erect shoots are 
closely crowded, reaching a height of 2 ft. 6 in. and, by the 
third year, it will be covered with finger-like, divided, flowering 
spikes. If no seed ripens the peripheral spread by tillering 
will continue indefinitely. Usually, however, seeds ripen and 
are scattered—^in some years much more freely than in others; 
they drift and, becoming michored near by, give rise to hundreds 
of tufts. These tufts will all expand in the maimer indicated 
above, and, ultimately making contact, they will convert the 
mud flat into a continuous Spartina meadow, save for a few 
narrow creeks which the ebb and flow of the tide keeps open. 

From the stage of a few scattered hummocks to continuous 
meadow is the work of relatively few years—16 to 20 usually 
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suffice. Thus, the locality at the mouth of the Vire, neat Caren- 
tan in Normandy, contained a few scattered tufts in 1906. 
Seventeen years later a block of four square miles was fully 
meadowed. In Holes Bay, Poole Harbour, an interval of 
18 years (1906-24) produced a like result. 

The phenomenon of spread is to be seen to-day in full activity, 
and on the largest scale, on the north side of the Seine estuary, 
a few miles east of Havre, over against the medieval town of 
Harfleur. The sight presented there is probably the most 
remarkable of its kind in the world to-day. 

Nor does Spartina confine its attention to unoccupied muds. 
It can invade and overrun the already settled turf of saltings 
which lies between its zone of establishment and the margin 
of the estuary. This it does by advancing up the little creeks 
which traverse these saltings and then pushing its rhizomes 
horizontally six or eight inches below the established vegetation. 
Here these rhizomes form a plexus from which aerial shoots are 
pushed up right through the turf, whilst its roots ever 3 rwhere 
descend into the mud beneath. Overshaded above, extermina¬ 
tion of the previous turfy vegetation follows rapidly. It is 
very rare to find any plant which can compete with so crafty an 
invader. 

A Mud Binder. —^An immediate effect of the occupation of a 
mud flat by Spartina is the raising of the level by silting. 
Mobile mud and other drift is held, and the vegetation as a 
whole rises. The mud occupied is also bound, so that where 
previously a man walking would sink to the knees or waist, 
he can now go without inconvenience. 

The change in scenic effect on bare muds is profound. 
To what had been a boundless mire, there has succeeded 
a covering of tender green taking wonderful tints from sun 
and sky. The meanest place is thus ennobled. The effect on 
the fauna is no less striking, but the matter cannot be pursued 
here. The haulms remain on the roots right through the winter 
until April, when they come away, to be replaced by new 
growth two months later. 

In certain exposures, the rise of a Spartina bed brings about its 
own destruction by wave erosion. This is liable to happen where 
isolated banks far from the shore have been colonized and the 
level raised. Such banks invite wave impact which may wash 
the mud away from the edge, which then forms a disrooted 
fringe tossed this way and that. Eventually this mat separates 
and the waves cut further into the field, driving a gulley right 
through. Once a throughway has been established, the scour 
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outs back tbs flanks rigbt and left and the whole field may be 
destroyed. Li sheltoed arms and bays there is no such liability, 
and, if watch be kept on exposed places, the danger can 
averted by the timely erection of sheltering hurdles or the like. 

Spartina is thus a natural and active reclaims of muddy 
fimshores and, wherever the climate is not too extreme, it 
will doubtless be used all over the world to pave the way for 
mining land. Already quantities of cuttings have been exported 
—^in Europe to Ireland, Holland and Germany, and overseas 
to the Antipodes and elsewhere. Of the Dutch results some 
account is given in a later paragraph. 

Anothw purpose Spartina seems fitted to fulfil—^that of 
protecting banks and seawalls from scour and erosion by 
raising and holding the mud in front. Many owners of land 
fronting on tidal waters are experimenting with it in this country 
with this object in view, and their results should contribute 
materially to its further exploitation. 

Af Feed fw Bkxfic. —In another direction, there are also 
great possibilities. Anyone who has knowledge of farm practice 
adjacent to a Spartina area, such as Poole Harbour, is well 
aware that all farm animals eat the grass greedily, even going 
down to the meadows to graze as the tide runs off. In this they 
are aU alike—cattle, pigs, sheep, goats, horses, donkeys and 
rabbits. Farmers feed the grass to stock either fresh or as hay, 
and with the best results. Remaining on its roots through the 
winter, Spartina is convenient as a reserve feed and one that 
can be cut as required. 

It is in this diction that the recent investigations carried 
oat by, the East Anglian Institute of Agriculture at Chelmsford 
are likely to be of special value. The staff of this well-equipped 
Institute have had the happy inspiration that Spartina might 
b^jthe very plant for which the Essex marshes have been 
waihlhg> amd have encouraged local farmers and others interested 
in the tklal marshes to make numerous experimental plantings. 
The idea is to see how this plant will mingle with the other 
marsh hfflrbage, supplementing, or even replacing it. By 
means of this pioneer work, tmder the guidance of experts 
in the practical field, a technique will be elaborated. It must 
not be forgotten that the cultivation of Spartina as a farm 
crop (for that is what it comes to) has never previously been 
attempted. Once upon a time wheat, maize and potatoes 
were new things, their place in agriculture was only gradually 
discovered, and still there remains much to be ascertained. 
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So it is with Spartina. We are at the very beginning of its 
exploitation as a fodder-grass. 

Hand in hand with the introduction of Spartina into Essex 
fanns» the Institute are investigating the chemical composition 
of the plant and are making detailed feeding experiments 
so that a critical opinion of its value may be possible. Of 
the preliminary results of these investigations some account 
will be given in the next issue of this Joubnal* 

The immediate practical matters for decision are :— 

(1) How best to introduce and grow Spartina in the Essex 
marshes with the object of improving the available food 
for stock. 

(2) How to use it, whether by grazing in the open, or as hay 
or silage. The times of cutting and how to treat the cut. 
Whether possibly a part of the rhizomes could bo dug 
or raked out and fed to stock, without injury to the 
stand. 

(3) The determination of the special value of Spartina in 
feeding ; for what kinds of animals and in what com¬ 
binations. 

A proper practice in these matters can bo determined only 
by experience, which needs time. The results at first will 
be applicable solely to farming in maritime districts. Even 
by itself, this is no trifling objective, as anyone can realize 
who has observed the prosperity conferred upon quite limited 
districts by some single factor, such as rich pasturage. In the 
case of Spartina, growing under the best natural conditions^ a 
yield of nearly eight tons of hay to the acre has been recorded. 

At a later date, when and if Spartina makes good^ it should 
be possible to improve the strain. There are eight or nine 
species available among the world’s Spartinas, and some 
future Biffen, by intercrossing and selection, should be in a 
position to offer agriculturists strains of Spartina suited to 
different requirements. Then there is the problem (for which 
many inquiries are received) of a Spartina capable of holding 
its own away from salt water. 

Eight years ago, I suggested that what was required was a 
Spartina Institute to investigate fully all matters relevant 
to this remarkable plant. The East Anglian Institute of 
Agriculttu^e is rapidly bringing this idea into the realm of 
accomplished fact. 

Other Usee. —In addition to the fixing and raising of tidal 
muds for security and reclamation, and to its introduction as 
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a oompcnent of manih herbage for feeding porpoeee, there 
exist other possible lines of exploitation. 

Daring the war, experiments in paper-making were made, 
especially at the mills of Messrs. Thomas & Green at Woobom, 
Bucks, where the late Mr. Boland Green to<^ a great interest 
in the matter. The dried Spartina contains 40 per cent, of 
fibre, and a good deal was leamt as to methods of harvesting 
mid cleaning the grass. Its chief defect, as a raw material for 
the manufacture of fine paper, was the great expense of 
bleaching the pulp by current methods. Personally, 1 think 
its use for paper-making is unimportant in comparison with 
the primary uses indicated above. The matter may well rest 
until much larger areas become occupied than at present, and 
the papw trade finds itself in need of a new raw material. 

Other applications the future may discover, more particularly 
in the way of chemical exploitation, but these at present have 
no interest for agriculture. 

Botaaioal Doddeiata. —^In the purely botanical field, we 
need to know much more about Spartina than we do at present. 
Especially are we ignorant of its genetical status. Its origin is 
unknown, and experiments in crossing its supposed parents 
(8. altemiflora and 8. stricta), by growing them together, have, 
from a variety of accidents, so far led to no result. If 
8. Townsendii is a hybrid, it is remarkable that no segregates 
should have been discovered during the 50 years that have 
elapsed sinoe the original record. 

A striking feature of 8. Townsendii is its long period of 
flowering—alike in the English and the French Channel 
stations. Beginning in late July and August and culminating 
in September, flowering is prolonged to the end of December, 
whilst as late as February and March occasional spikes unfold 
their flowers. 

In southern England, the seed harvest is to be expected in 
November and December, the actual ripening of the grain 
(when it separates from the spikes) being spread over a period 
of weeks. The seed harvest varies from year to yew, both in 
abundance and in viability. The ripe spi^ are recognized by 
the whitening of the uppermost loathing leaf and are piolmd 
by hand. In most years, less than half the grains are fertile— 
sometimes barely a quartw. 

As with other plants, there oome to Spartina occasional 
bumper years with maximum yield, and these no doubt hdd 
the greatest possibUities of future tfpread. Systematic records 
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on these matters, and of the approach to acclimatization of 
the plant in new stations, are much required. 

Planting. —^For export to a distance, seed has obvious 
advantages over cuttings, though for propagation in this 
country and the adjacent shores of Europe, the planting of 
rooted cuttings taken between January and March is the surest 
means. Mr. Bob Cartridge, of Poole, a local fisherman, 
has for years made a special study of Spartina, with the idea 
of supplying the requirements of correspondents. He has, for 
many years, attended to these export requirements, and his 
long practical experience has taught him just which plants are 
best for tiie purpose, and the necessary precautions in packing 
the coxisignments. 

Where seed is used, each seed should be pushed into the 
mud just deep enough to ensure its not being washed away 
by the tide; subject to this, the shallower it is laid the better. 
Where filamentous green algae clothe the surface of the mud, 
it is generally sufficient to place the seeds underneath this 
surface mulch. 

Cuttings are laid into nicks in the mud cut with one stroke 
of the spade and closed up by treading. The rhizomes should 
not be more than 2-3 in. from the BurfaK», the leaves of course 
projecting. 

The proper position for planting is on the muds just below 
the marginad strip of salt marsh turf. The cuttings should be 
ranged in rows pau'allel to the shore auid, for small plantations, 
not more than 3 ft. apart. In the successive rows, the plants 
should alternate, with 3 ft. between the rows. Five thousand 
plants woidd suffice to cover an acre, though in practice 
Spartina is planted in much smaller blocks—^the gaps being 
filled in by natural spread. By the orderly arranging of the 
original plants the progress of the plantation can be judged at 
a glance, and fresh plants set out as circumstances demand. 

Spartina in Holland. —^Notwithstanding that a number of 
small trials of Spartina had been started in this country, it was 
soon apparent that the shores of England (having regard 
also to England’s economic position) did not offer full scope for 
a major demonstration of the capacities of Spartina Townamdii 
as a binder of tidal mud. It was, therefore, with satisfaction, that 
I heard from my friend. Dr. J. P. Lotsy, the well-known Dutch 
botanist, that he was attracted by the idea that the plant 
might be of use to the Dutch Government in connexion with 
the reclamation of muds and poldering* operations which 
*{teclaiming land irom sea or tidal river. 
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are always in progress in Holland. In November, 1928, we 
visited Poole Harbour and Southampton Water togetlmr, with 
the ontoome that a trial batch of 80 Spartina cnttii^ wmit to 
Holland in May, 1924. These cuttings were planted in the 
tidal mud of the Sloe, about one mile south of the railway 
embankment which joins the islands of Waloheren and 
S. Bevriand. In subsequent years, much larger consignments 
were sent to Holland from Poole, the material being collected 
and packed by Mf. Bob Cartridge. 

In Holland, through the good offices of Dr. Lotsy, the develop¬ 
ment of the Spartina plantations was placed by the Government 
in the hands of Mr. A. G. Verhoeven, of Middelburg, Maritime 
Engineer in charge of the Domeines in 2^1and (reclamation 
works, etc.). Under his direction, numerous experimental 
plantings, some of great extent, have been niade along the 
Scheldt and elsewhere, and as these had, this year, reached a 
stage of great interest. Dr. Lotsy was good enough to suggest 
that I should go over and see for myself what was being done. 
The visit was arranged for the early part of September, and, 
in company with Dr. Lotsy and Mr. Verhoeven, I was able to 
inspect a number of the plantings—a privilege which I very 
much appreciated. 

The present notice is confined to a few general observations 
arising out of what 1 saw at the Sloe plantations, near Middel- 
buig, and at the Kreekrak Polder (also in the Scheldt) a few 
miles south of Bergen op Zoom. These, no doubt, are typical 
of the whole. 

It may be remarked here that Spartina has been handled 
in Holland as a plant which might profoundly modify 
current practice in poldering, and, as confidence grew with 
experience, the plantations, which from the first had been laid 
out on ground suitable for reclamation, have been gradually 
extended with that object. In other words, without super¬ 
fluous experiments, the plant was set directly to its allotted 
task. The cultivations, which owe everything to the bold 
strategy, judgment and technique of Mr. Verhoeven, are now 
in a most thriving and promising'state, and from a spectacular 
point of view without parallel in their field. 

As a point of detail, it appears to me highly desirable that the 
present state of some of these plantations, showing dia- 
grammatioally the unit clumps, should be placed on record by 
means of aerial photographs ; in a few years as they meadow 
this phase will pass away. 
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All plantations were started by dibbling into the mud 
small offsets in rows. In later years, as these expanded, the 
established plants became the source of fresh inoculations,” 
and as plants came into seed-bearing in the second and third 
year, and seedlings arose spontaneously, these seedlings were 
transplanted to extend the lines. As a rule, plantations were 
started in front of the dyke in lines at right angles thereto ; 
or isolated banks of mud (islands) were treated in the same 
way ; whilst from year to year the lines were extended on the 
vngin mud. 

The largest and most spectacular plantation, and also the 
most accessible, is the one established in the Sloe immediately 
south of the railway embankment, and extending out into the 
Sloe a distance of some hundreds of yards. As the total area of 
this plantation alone is 1 sq. kilometre, the grandeur of the 
scale of Mr. Verhoeven’s operations will be realized. Seen 
from the embankment the rows of circular tufts of Spartina 
seem to fill the whole horizon. Such a view, taken from the 
east end of the Sloedam looking south-west, is given in Fig. 3. 
Many of the tufts here, dating from 1925, are 6 ft. to 7 ft. in 
diameter, whilst in the foreground are numerous seedlings. 
A second view, taken some 60 yards east of the above, and 
looking south, is given in Pig. 4. Here also, on the right, are 
plenty of one-year seedlings. A third view (Fig. 5) is taken 
across the middle of this plantation, where the tufts are 
younger and the lines do not reach so far out. As this plantation 
will begin to meadow (i.e., make contact between the units) 
in 1929, and should have meadowed completely by 1930, it 
is taking the Dutch five years to accomplish what nature, 
unaided, requires from 15 to 20 years to do. 

Thus, to take the case of Holes Bay, Poole Harbour. A 
photograph by Mr. R. V. Sherring, taken in 1912 (Pig. 1), shows 
our plant actively invading the muds; 13 years later, I 
took another photograph at the same spot when meadowing 
was complete (Pig. 2). The period for the whole phenomenon 
may be computed at about 18 years. 

In the mouth of the Vire (Baie des Veys), Normandy, MM. 
Corbi^re and Chevalier discerned “ a few plants ” in 1906, 
whilst in 1921 there was a meadowed block of about 4 sq. miles 
of Spartina—15 years. Spread is no doubt more rapid in 
such a warmer latitude ; still, the Dutch get credit for having 
by their methodical procedure reduced the period for meadow¬ 
ing from 15 years to five—a matter of cardinal imjx>rtanoo 
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where Spartina planting is destined to accelerate actual 
reclamation or poldeiing. 

A second thriving plantation occupies a mud island to the 
south of the Sloedam ; whilst yet another island further south, 
on the east side of the Sloe, is also the scene of active operations. 
This locality is of special interest from the fact that here was 
planted the pioneer row of offsets in 1924. The units now 
average about 10 ft. in diameter, and, being planted at 3 metre 
intervals, are practically in contact. A view of part of this 
historic line is given in Fig. 6. It shows well the way the mud 
rises to the tufts—^the furrows between depend on the scour 
of the tide running through the row. In the case of more 
extensive plantings the rise of mud (accretion by silting) 
is imiform from tuft to tuft. Mr. Verhoeven takes a very 
favourable view of the powers of Spartina to hold silt, and 
proved to me conclusively in several localities a rise of 18 in., 
20 in., or even more, in two or three years. These are very 
remarkable figures, and indicate that Spartina will have an 
important application in preparing the way for dyking. 

The same picture (Fig. 6) shows the establishment of 
many seedlings under the shelter of the Spartinas, and, taken 
in connexion with what was seen at the Kreekrak Plantation, 
it appears that once Spartina has got a footing on soft virgin 
mud, other halophytes (esp. Salicornia and Aster) appear 
spontaneously from scattered seed. If such plants can follow up 
Spartina so quickly in mud, which though sheltered is still 
highly viscous, is it not probable that Spartina, itself, owes its 
capacity to subjugate such places not so much to any 
mysterious power to live in a medium to which other halophytes 
are intolerant, but rather to the rapidity with which it penetrates 
the mobile mud zone and gets an anchorage with its deep, 
searching roots ? 

In the Kreekrak locality, Spartina had been put to a further 
severe test. When the dyke closing off an adjacent polder of 
recent construction was built, the method adopted was as 
follows : Fronting the site of the proposed dyke, the tide was 
excluded by a temporary enclosure, and when the mud within 
had dried sufficiently to be dug it was used to build the dyke. 
The deep holes and trenches thus resulting are often hard to 
fill, and Spartina planted for this purpose is reported to have 
accelerated the filling up operation in unprecedented fashion. 
Our plant is to be put to further tests of a novel character, but 
as these are not yet in operation it would be premature to 
pursue the matter here. 
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In the development of the different plantations, varying 
spacing of the unit sets has been tried, with the result that a 
distanoe apart of 3 metres (both ways) has been found to give 
the best results. It has also been found that one-year seedlings 
transplanted give better results than vegetative sets. 

The points wherein Spartina proves satisfactory include 
easy settlement in the very soft muds; rapid expansion 
of units; conspicuous flowering from the second year with 
good production of viable seed. The haulms attain a height 
greater than I had ever seen, especially at the Kreekrak 
locality, where they exceeded a metre. Mr. Verhoeven appeared 
well satisfied with the silting powers of the plant, and on a con¬ 
servative estimate expected, with its assistance, to accelerate 
poldering by 10 years. That is to say, ground which, left 
to the play of natural agencies would be ready to dyke in 
« years, should now be ready in »—10 years. Such acceleration 
being cumulative, the next polder outside should be ready 
20, and the third, 30 years earlier. 

Much more could be added; but enough has been said to 
justify the hope that at no distant date the first Spartina- 
polder may come into being. Personally, I have never doubted 
that this plant would make good as a reclaiming agent, given 
a proper trial; but in Mr. Verhoeven’s hands it has eclipsed 
the highest expectations. The matter is important, not only 
for the future of Holland, but for all countries where land can 
be built up out of the sea. For the first time it is being demon¬ 
strated, and under the most exacting conditions, that a pre¬ 
liminary treatment of bottomless muds by planting is feasible 
and likely to advance to a notable extent the date at which 
reclamation will become possible and the ground can be 
handed over to the farmer. 
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SUPER-ENGLISH OR BABY BEEF 

J. Hi7Ktbb*Smith, B,Sc., and H. W. Oabbjnti^, B.A., 
Principal, Hertfordshire Institute of Agriculture. 

Dubino the past six years, baby beef ” has been produced 
from most of the bull calves bom in the dairy shorthorn herd 
mamtained pn the farm attached to the Herts Institute of 
Agriculture. It was felt that the subject of baby beef ” 
production, so long discussed in vague terms, merited further 
investigation ; and that the rearing of well-bred dairy calves 
for this purpose would give results of special significance. 
Apart from the broad principles involved, these calves, which 
are really an unwanted by-product where the main object in 
view is milk production, have served to provide information 
on their suitability for conversion into a useful product. 
Preliminary results, published in this Journal in December, 
1925, indicated that, even with this class of stock, it was 
possible to produce well-finished beasts, weighing 9 cwt., at 
16 months old. Further, at the prices realized, there was a 
small margin of profit. 

From the experience gained it has been possible to arrive 
at certain tentative conclusions with regard to the feeding of 
the animals throughout their short lives, and to correlate the 
feeding with age and weight. These particulars, as well as a 
summary of the system of feeding and the cost of production, 
are set out in detail in Table I. It is proposed first to examine 
these figures in some detail and thereafter to discuss the cost 
of production, the returns, and to conclude with a passing 
reference to the important question of marketing. 

_ TABLE I.—“ Super English Beef. 


Mhs. 

1 


3 


6 


(2) (3) 

»Live Suggested 
wt. standards 

Max Min. 
cwt. dry Sf rchjBig. 
mtr. cqv. prot. 


(4) “ (6) ’(sy 

Total quantity of food 
Cost in successive periods 

Rations of -:-j-- 

ration | 

per Period Con .'Hay Roots 
day Mths. lb. lb. | lb. 


lb. lb. lb. Milk 10 lb. 

Oats (with a Uttle 
fish meal) 1 „ 


Septd. milk 
Oats 

Linseed cake 
Hay 


Septd. milk 5 lb. 

I (or lined, cake } „) 
Oats A lin. cake 3 „ 
Hay 4J „ 

Roots 10 M 


0-2 60 


2-4 120 180 

(2) I I I 


4-6 180 270 600 

( 2 ) 
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Jf. 

Age 

Live 

wt. 

Su 

St 

iggested 

mdards 

~~w 

Rations 

(8) 

Cost 

of 

ration 

per 

day 

Mbs. 

cwt. 

Max 

Min. 

dry 

mtr. 

8t*rch 

eqv. 

Dig 

prot. 



lb. 

lb. 

lb. 

Oats & tin. cake 3 lb. 







Maize gluten feed 1 „ 


7 

4 




Hay 

6 » 







Roots 

10 




10 


10 



7-5d. 






As above 

4 lb. 







Middlings 

1 


9 

6 




Hay 

7* .. 







Roots 

16 ,. 




13 

6i 

M6 



9*6d. 






As above 

5 lb. 







Palm kernel cake 1 „ 


11 

6 




Hay 

9 







Roots 

20 „ 




16* 

8 

1-3 



ll-7d. 






As above 

6 lb. 







Wheat 

1 M 


13 

7 




Hay 

10 „ 







Roots 

20 „ 

1 



: m 

n 

1-46 



13-2d.l 


— («5 

Total quantity of food 
in succesaive periods 


.L 


Mth8.| lb. 




[Roots 

lb. 


6-8 

( 2 ) 


8 - 10 . 

( 2 ) 


10 - 12 ! 

( 2 ) 


12-I3i; 

iH) 


240 


300 


360 


316 


360 


450 


640 


450 


600 


900 


1200 


900 


In this portion of the table, i.e., from the age of 1 to 13 months or 
from a weight of 1 to 7 cwt., it is assumed that the animal puts on 
weight at the average rate of 1*84 lb. per day. 


14i 

8 




As above 
Barley 

Hay 

Roots 

7 lb. 
1 „ 

9 „ 
30 „ 


131-16 

(11) 

360 

j 405 

1.350 


i. 

m 

lOi 

1-46 


1816 

2520 

5100 

16 

9 




As above 
Hay 

Roots 

8 lb. 
8 „ 
40 „ 


16-161 

(11) 

360 

350 

1800 

1 


19 

11 

1-6 


2176 

2896 

6760 

171 

10 




As above 
Maize 

Hay 

Roots 

8 lb. 
1 „ 

7 

40 „ 

! 

161-18 

(11) 

406 

315 

1800 



19 

12 

16 



2566 

3226 

8550 

19 

11 




As above 
Maize 

Hay 

Roots 

9 lb. 

1 M 

6 „ 
40 „ 


18-10 

(1) 

300 

180 

1 

1200 



19 

12 

16 



3000 3610! 

10360 


Ih this portion of the table, i.e., from the age of 13 months to"T9 
months, or from a weight of 7 to 11 cwt., it is assumed that the animal 
puts on weight at the average rate of 2*46 lb. per day. 

The average rate of growth for the two periods and for the whole 
period is as follows; ^0 Weight Live weight 


1 st period 
2 nd period 

Whole period 


Months 

1-13 

13-19 


cwt. 

1-7 

7-11 


mcrease 

lb. 

L84 

2*45 


1-19 


1-11 


1-9 
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Age and Weil^i —^In columns l and 2 are set out the 
anticipated weights of the animals at various ages. These 
figures have been based on an expected weight of 9 owt. at 
16 months of age, comprising a live-weight gain of 1*84 lb. 
per day from birth to 13 months of age, and a corresponding 
gain of 2*45 lb. per day from 13 to 19 months. 

With dairy-bred calves, a weight of 9 cwt. at 16 months 
of age has been so consistently obtained with continuous 
indoor feeding that it is assumed there is no great difficulty 
in securing such a result. It is not claimed that at each stage 
in the animaFs life a rate of growth exactly corresponding to 
these figures will be obtained, but slower progress at one 
period should be balanced with more rapid growth at another. 
Under the system of feeding and management at this Institute 
it has been found that growth was more rapi<i after the age 
of 12 months than before, and that the most difficult period 
of all occurred, consistently, between the ages of 1 and 6 
months. 

Feeding Standards and Bations. —^The feeding standards set 
out in column 3 were compiled after a consideration of the 
recommendations of Kellner, Armsby, and other American 
workers, and Wood. Practical experience confirms the 
soundness of these standards as a guide to making-up the 
rations (column 4). It has, however, seemed desirable to look 
on the figures for dry matter as maxima, and those for protein 
and starch equivalent as minima. The main points which 
call for comment on the selection of feeding stuffs and the 
quantity fed may be summarized as follows :— 

(1) The calf is reared on the minimum quantity of whole milk 
(25*30 gallons), replaced gradually after one month by separated 
milk and crushed oats, to which a very small qucmtity of fish 

' meal is added. 

(2) The oats are later supplemented with linseed cake till half and 
half are being used. By this time, the concentrates have assumed 
the nature of a ** balemced ** dairy ration. 

(3) Further additions are made to the concentrated food, retaining 
the balance as for dairy cows, till the anunal is about 12 months 
old. The quantity fed is almost consistently at the rate of 1 lb. 
of concentrates per owt. live weight. 

(4) After the animal is a year old, the concentrates continue to be 
fed at the rate approx, of 1 lb. per cwt, live weight, but the 
ration is made more starchy by the addition of foo(£ like wheat, 
barley, or maisse. 

(6) From an early age hay is fed at the rate of 1| lb. per cwt. live 
weight up to a maximum of 10 lb., after which it is gradually 
reduced. At the same time roots are introduced in ^creasing 
quantitier|. 
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Thus, the feeding of young cattle indoors is assisted by 
rules corresponding to those used in the feeding of dairy 
cows (so many lb. of concentrates per gallon of milk produced, 
but limiting the total quantity of dry matter fed). There 
are, however, no means of measuring daily the production of 
fattening cattle as is done in milk recording. It is necessary 
to assume a figure, and check it at intervals by the weigh¬ 
bridge or by eye. Without claiming precise accuracy 
for the recommendations, it may be stated that they do 
actually give the feeder a useful guide on which he can safely 
base his feeding. As is the case with all such general standards, 
there remains wide scope for the exercise of judgment in the 
daily management of the stock. 

Limitation of Bulk. —In recent years, great emphasis has 
been placed on the limitation of the total weight of dry matter 
fed to the dairy cow. The limit for the cow of average size 
is considered to be between 30 and 36 lb. of dry matter daily. 
Making this assumption, the problem of feeding a high- 
yielding cow becomes one of providing sufficient matter and 
energy (which may be measured in terms of starch equivalent) 
within the limit of dry matter. 

In a recent article,* J. A. Murray has adduced evidence 
that the capacity of male fattening cattle has been greatly 
over-estimated, and that it is far below that of cows. He 
concludes that ‘‘ the capacity of steers is subject to a nearly 
uniform acceleration of 40 lb. per month, per month from 
birth up to the age of 12 or 14 months, after which it 
remains approximately constant.” “ The upper limit was 
about 18 lb. total dry matter per head per day.” 

Such a conclusion, if it be correct, is of the utmost impor¬ 
tance in the fattening of steers, whether as ‘‘ baby beef ” or 
more mature animals. The starch equivalent per 100 lb. dry 
matter in a mixture of the best concentrates usually fed to 
cattle is about 80. The maximum consumption of starch 
equivalent according to Murray^s figure of 18 lb. dry matter 
is therefore 14*4 when the animal is entirely on concentrates ; 
if a portion of the ration is of hay or straw the figure is lower. 
The maintenance requirement of a full-grown 9 owt. steer 
at rest is, according to Kellner, 6 lb. starch equivalent. For 
an animal moving about, it is probably much higher, so that 
the surplus starch equivalent available for production is not 
likely to exceed 7 lb. This would provide for a maximum 

♦ Journal of Agricultural Science^ October, 1926: The Food Capacity 
of Cattle. 
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live weight inoiease of about to 2 lb. daily in the case of 
a mature animal; oi about 2 to 2^ lb. for a 2-year-dld; or of 
about 2^ to 3 lb. for a year-old animaL Su^ estimates are 
certainly close to figures actually obtained by feeders. 

In Table U are set out a few typical foods, together with 
th^ starch equivalent per 100 lb. of dry nuUter. 


Food 


TABLE II. 
Dry 

Starch 

Starch 

equivalent 

Milk 


matter 

Per cent. 

12 

equivalent 
Per cent. 
16*8 

per 100 lb. 
dry matter 
140 

Linseed (whole) 


93 

120 

130 

Maize germ meal .. 


89 

85 

95 

Maize meal .. 


87 

81 

93 

Barley 


85 

71 

84 

Linseed cake 


89 

74 

83 

Palm kernel meal .. 


90 

71 

79 

Fine middlings 


87 

69 

79 

Week-old pasture grass (Woodman) 


62 to 74 

Oats 

.. 

87 

60 

69 

Swedes 


12 

7 

58 

Mangolds .. 


12 

6*5 

54 

Bran 


87 

42 

48 

Cotton cake 


88 

40 

45 

Silage (oat and tare) 


25 

11 

44 

Hay (good) 


86 

31 

36 

Oat straw .. 

.. 

86 

17 

20 


Comments on this table are hardly necessary, but it may 
be pointed out that cotton cake, very good hay, and silage 
are about equally efficient in the provision of starch equivalent 
per lb. of dry matter, that young grass takes a place among 
the better concentrates, and that the very best concentrates 
fall far below whole milk. 

Turning to the columns in Table I, setting out the suggested 
standards, it will be seen that, at the beginning of the calf’s 
life, the starch equivalent necessary for maintenance and 
rapid growth actually exceeds the (assumed) dry matter 
capacity of the animal’s stomach. Accordingly, only foods 
containing much fat can really lead to satisfactory growth at 
this stage. Unfortunately, with the exception of milk, few 
oily foods are satisfactory for the yoimg calf, so that this, in 
the absence of milk, is one of the critical stages in the 
production of baby beef. 

Later on, there is a margin between dry matter and starch 
equivalent, a margin which is at its maximum between 7 and 
14 months. After the latter age (assuming the food capacity 
has reached its maximum), owing to the higher dry matter 
content of the live weight increase as the an i m al grows older, 
the difficulty of supplying sufficient starch equivalent gradually 
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increases, and it becomes necessary to limit bulky foods such 
as liay and to increase foods with a high starch equivalent 
per lb. of dry matter. 

Costs and Returns. —^The points mentioned in the preceding 
paragraph have an important bearing on the question of costs 
and returns. Early in the animal’s life, the live weight increase 
is 76 per cent, water, and can therefore be produced at a low 
cost in starch equivalent. In the case of the mature fattening 
animal the live weight increase is about 30 per cent, water 
and nearly four-fifths of the rest may be fat. Accordingly, 
this increase is produced at a high cost in starch equivalent. 

In column 5 of Table I, the cost of each ration is shown. 
An examination of these figures brings out very strikingly 
how, after the milk period is over, the cost of feeding per 
day gradually increases. In fact, if at 5 months of age an 
increase of 2 lb. per day is achievable, the cost of food per 
lb. live weight increase is only 3|d., whereas, at from 14-18 
months, a similar daily increase is obtained at more than 
double this cost. It is, therefore, financially a sound policy 
to “ do ” the animals as well as possible in the early months, 
or, in other words, to find ways and means of getting the 
maximum possible increase in weight in the first few months 
of the animal’s life. (The difficulty at this stage is to find 
substitutes for milk which will supply sufficient starch 
equivalent without exceeding the capacity of the animal’s 
stomach). 

In the summary of costs, given in Table III, various 
assumptions have been made. The value given to the calf 
at birth is approximately 32s., and of the milk consumed 
(whole and separated) 45s. Labour is put at from £3 15s. Od. 
to^£4 10s. Od. per beast, or Is. Id. per week, and it should 
be borne in mind that no credit has been taken for manurial 
residues. On the income side, certain values have been put 
on the foods consumed : modifications of these to suit local 
circumstances may make very substantial differences to the 
account. On the basis of these assumptions, a 9-cwt. beast, 
fed as suggested and kept indoors throughout its life, has 
been produced at a cost of fiSs. per live cwt., and an 11-cwt. 
beast would cost 67s. per live cwt. It is interesting to note 
here that the average cost of all the “ baby beef ” animals 
produced at this Institute during the years 1923-26* is 578. 

"^See Bulletin No. 4: A Review of Four Years’ CJost Accounts, issued 
by the Institute. 
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TABLE in. — STnncABY ov Costs. 


1. Cost of Soud Food :— 


(a) To 9 eto(. Lwt Weight 

Tom 

Price 

Cost 


£ 8. d. 

£ 8. d. 

Concentrates (2,175.1b.) 

1 

10 0 0 

10 0 0 

Hay (2,896 lb.) 

H 

8 10 0 

4 7 6 

Roots (6,760 lb.) .. 

3 

18 0 

2 14 0 




£17 1 6 

(b) Toll cwt. Live Weight 

Tom 

Price 

Cost 


£ s. d. 

£ s. d. 

Concentrates (3,000 lb.) 

U 

10 0 0 

13 6 8 

Hay (3,610 lb.) 


3 10 0 

6 6 0 

Roots (10,360 lb.) .. 


18 0 

4 1 0 




£22 12 8 

Cost op P»oditc3tion pbb cwt. Livh Weight* :— 


Items of cost 


To 9 iwt. 

fo 11 cwL 


£ 8. d. 

£ s. d. 

Solid food ., 

. . . 

1 18 0 

2 1 6 

Calf. 


3 6 

3 0 

Milk. 

• ■ . 

6 0 

4 0 

Labour 

. 

8 6 

8 6 

Cost per cwt. live weight 

. 

£2 16 0 

£2 17 0 


* The ciutomary credit for manurial residues i^ould cover incidental 
expenses, risks, and insurance. 

per cwt., and that, during this same period, the average 
selling price of the animals was 648. per live cwt. It is now 
appropriate to consider whether these costs can be reduced 
and whether such rettuns can be maintained. 

Bednctioii in Cost. —^At the present time, a cost of 55s. to 
57s. per live cwt. makes very little appeal to the farmer. 
It is small consolation to be told that, even at present selling 
prices, such production is less unfavourable than the fattening 
of stores. How, then, can the costs be reduced ? Various 
possibilities may be mentioned. 

(1) Where milk is cheaper, it may be possible to use more, 
and to make higher gains in live weight in the early 
life of the animal. There is room for comprehensive 
experiments on the economics of alternative methods 
of rearing and feeding cattle during the critical period 
from birth until 6 months old. 

(2) With animals bred for beef, or with a beef strain on 
one side, it might be possible to hasten fattoiing so 
that 9 cwt. live weight is reached at 15 months of age 
instead of 16. Alternatively, prime condition might be 
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Becured at a lower age. Every step towards securing 
the finished article in less time brings about economy 
in production. 

(3) A most hopeful line of investigation is to secure an 
advance on the rate of growth of 2 lb. per day. It is 
the verdict of numberless feeding trials, and of farming 
practice generally, that yard-fed animals are doing well 
when they put on 2 lb. per day. Yet it is said that 
bullocks on grass may give a return up to 4 lb. per 
day, and that dairy cows can add 2 lb. to their live 
weight per day, while producing three or more gallons of 
milk. With the baby beef animals at this Institute, 
although the average has been 2 lb. per day from birth 
to slaughter, some of the animals have averaged 3 lb. 
increase per day for periods extending over several 
months. Here, then, is a direction in which to promote 
still earlier maturity, and it is hoped to investigate this 
aspect of the subject in more detail at an early date. 

(4) The most obvious direction in which to attempt to 
reduce costs is the substitution of a period of grazing 
for indoor feeding. Nothing would contribute so much 
to the success of baby beef production as the ability 
to utilize the ever-extending areas of grassland in the 
process. ^ It has not yet been possible to test such a 
system at this Institute, but efforts are being made to 
start a comprehensive investigation of the subject in 
the near future. 

Selling Prices. —^No one will care to produce an article of 
special value unless there is a reasonable prospect of selling 
it at an enhanced price. Here the crucial point with regard 
to the prospects of baby beef production is reached. Without 
doubt, well finished baby beef supplies the small and tender 
joints which the public favour. It is, moreover, a product 
superior to the best imported beef. 

Gk>od-class butchers appear to recognize the position, as 
higher prices have regularly been offered for the animals 
produced at this Institute than those current for prime 
bullocks. It is true that these offers have usually been 
made subject to a regular supply, and it is just this reserva¬ 
tion that makes the position so difficult. A regular supply 
is beyond the reach of individual farmers, with consequent 
disappointment and a tendency to look on baby beef 
production as a non-commercial fad. 


3b 
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Maikettagi—^Apart from some co-opeiwtiTe effort with regard 
to marheting, th^ me two festxues of the trade which are 
worth bearing in mind. (1) The best seasons in which to 
market baby beef are May-Joly and Christmas. At both of 
these times, prices are usually in the sdler’s favour, and 
the indoor system of feeding lends itself to taking advantage 
of these market tendencies. In the summer, also, preference 
is given to animals which are not too fat. (2) It is good advice' 
to sell young fat animals on a deaMl weight basis if only for 
the reason that neither butchers nor farmers are quite 
accustomed to estimating accurately the weight of such 
cattle. 

The future of all beef production in England, however, 
would appear to depend very largely on the introduction 
of improved marketing methods. English b^ is at present 
obtained from bulls, cows, and beef animals of all ages: it 
is a mixture of the best and the worst. As an article of 
commerce it is, on the average, very second-rate. The tendency 
is for the lower grades to act as a drag on the better grades. 
Apart from “ Scotch ” beef, which has established a reputation 
for quality and uniformity, and consequently commands a 
higher price, there is little differentiation between the prices 
paid for English-fed bullocks. Specialization in the production 
of quality, outside Scotland, has scarcely begun, and has 
small chance of success till it is supported by specialized 
marketing. It is only specialization that opens up any 
reasonable prospect of competing successfully with standardized 
imported beef. Such specialization must be comprehensive, 
including the breeding of better and better cattle, even if 
this involves some measure of control, earlier and ever earlier 
maturity, and the final grading and standardization of the 
carcasses produced. Then it will be possible to advertise 
special grades of English beef as the best in the world. 

It is only reasonable to expect each class of English beef 
to stand on its own merits. Cow beef will take a position 
inferior to imported supplies; beef from mature cattle must 
meat the full force of competition from foreign supplies 
produced under ranching conditions; but early maturity 
cattle can defy competition—^they should be the monopoly 
of the hmue producer. 
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THE LONG ASHTON TAR-DISTILLATE 
WASH: FIELD EXPERIMENTS, 1927*28 

L, N. Staniland, A.R.C.Sc., D.I.C. (Advisory ErUomologist)^ 

and 

C. L. Walton, M.Sc., Ph.D. (Research Entomologist), 
Agricultural and Horticultural Research Station, Long AshUm, 

Bristol. 

Previous field trials with tar-distillate washes, by the Long 
Ashton Research Station, had dealt solely with commercial 
brands of these washes, and it had been realized for some time 
that standardization of tar-distillate washes was much to be 
desired from all points of view. 

Mr. L. E. Smith® * carried out investigations at the Station 
in connexion with tar-distillate spray fluids, with the aid of 
a grant from the Ministry of Agriculture and Fisheries. The 
purpose of the work was to investigate the various factors 
concerned in the preparation of clear, concentrated tar-oil 
fluids and of stable, dilute tar-oil emulsions ; and to determine 
to what extent the toxic properties of the fluids could be 
correlated with various constituents. The latter part of the 
work was not completed, but considerable advance was made 
with chemical work in connexion with the behaviour of 
preparations of the total tar-distillate. 

Mr. F. Tutin, Biochemist at the Station, in the course of a 
study of these washes during 1927, was able to produce a 
standard wash which, as a result of laboratory tests, gave 
promise of being superior to any of the commercial brands of 
tar-distillate washes so far tested. The object of the trials 
described in this paper was to verify the conclusions arrived 
at in this manner. This spray was tested against a commercial 
brand of wash which had, in all previous experiments, given 
consistently good results. 

Mr. F. Tutin’s work,^® referred to above, consisted 
primarily in the emulsification of the various products present 
in tar-distillates. Each separate emulsified product was 
tested on Winter Moth eggs on a considerable scale. The 
results of these tests showed conclusively that the neutral 
material boiling from 280° to 360° C. was more effective than 
a mixture of this product with the “ tar acids.’* The next 
problem was to find means of emulsifying the “ high neutral ” 
product in tiie absence of tar acids.” This was finally 

* These numbera refer to the Bibliography at the end of the article 
(p. 740). 
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acoomplished by mmiis of two products, viz., two sulphonated 
oils known as Agral W.B. and Agral A.X. respeotiTely. 

The emulsification is effected by dissolving in every 10 
parts of the " high neularal ” tar-distillate one part of 
Agral W.B. or A.X. This gives a concentrate which may be 
finally emulsified by the addition of the required quantity of 
water and one part of 20 per cent, aqueous caustic soda. 

Field lieials with the Long Ashtcm Spray.—Trials were 
carried out at three centres in the county of Gloucester, 
and two washes were tested—^the Long Ashton tar-distillate 
spray and a well-known proprietary brand as a Standard. 
The special object was to obtain information concerning the 
effectiveness of these washes for the control of Capsid eggs. 

It may not be out of place in this connexion to point out 
that favourable results have been obtained against Capsid in 
certain previous trials in the Bristol Province.®' In 

one instance,^® a commercial control was obtained by the 
use of a proprietary brand at 10 per cent, strength applied in 
early March to trees of the variety Newton Wonder. This 
trial was carried out on the same trees utilized this year at 
Centre III. 

In the 1924-26 trial, referred to above,'® the fruit from 
the control trees was so badly marked by Capsid Bug as to be 
difficult to dispose of, whereas fruit from the sprayed trees, 
after thinning, obtained a first prize in the barrel section at 
the Imperial Fruit Show. That such results are by no means 
usual, may be gathered from a perusal of the literature on the 
subject and correspondence in fruit journals ; and it was for 
this reason that further work was undertaken at Long Ashton. 

Marking .—^The system of marking employed was the same 
as that used in 1925 and 1926. The method, which does not 
attempt to differentiate more finely than an estimated 10 per 
cent., is as follows. All the trees in a treatment were inspected 
as a whole, and each treatment was marked with a number 
firom 0 to 6 according to the following scale :— 

0 .. .. .. .. =sno pest present 

1 .*=peet very slight 

2 .■= „ slight 

3 .•« „ moderate 

4 .. .. .. .. B3 „ bad 

6. .. m „ very bad 

In cases of indecision, an intermediate figure was given. 
All the figures were then doubled ; " very bad ” thus receiving 
10, whilst lesser intensities of attack were allotted ooirespondmg 
smaller numbers. 
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Centre I. Cheltenham. Variety of Apple —NevOon Wonder 
(12-year-old trees). 


Treatments—(a) 


Date of 
Application ,. 

Weather 


Dates of 
Application .. 

Weather 


Emulsification 
of sprays 


Single sprayings, 

10 per cent. Long Ashton spray—23 trees. 

® »» •» »* 99 99 10 

99 

10 „ „ Standard wash 10 „ 

® »» 99 99 99 10 ,, 

February 8, 1928. 

Sunny and dry. Practically no rain at night or 
following day. 

(6) Double sprayings, 

6 per cent. Standard wash followed by 6 per cent. 
Standard wash. 

6 per cent. Standard wash followed by 10 per cent. 
Standard wash. 

10 per cent. Standard wash followed by i per cent. 

Standard wash. 

10 trees in eetch treatment. 

First spraying February 8, 1928. 

Second spraying February 22, 1928. 

Sunny and dry. No rain fell for some days. 

(c) Controls, Six trees in each control, four times 
repeated. 

The Standard wash emulsified well. In the case of 
the Long Ashton spray a considerable amount 
of the anthracene oils was thrown out. Analysis 
revealed the fact that this was due to unforeseen 
quantities of sulphates present in the water used 
to mix the sprays. This may easily be remedied 
by increasing the percentage of emulsifier in the 
spray concentrate. Further comments in con¬ 
nexion with this matter will be found later in 
this paper. It will suffice to point out here 
that in spite of the poor emulsion obtained, the 
results are very gratifying. 


The layout of the trial is given in Diagram I, where the 
arrangement of the blocks of trees is given and the treatment 
is indicated. The results are also indicated in the diagratn 
by means of different types of shading and also by figm«s, 
according to the key attached to the diagram. The layout 
results are similarly given for Centre II in Diagram II. The 
pests present in t^ trial were Caterpillars and Capsid Bug. 
Diagram I shows that the intensity of attack of Capsid Bug was 
rather lower at that end of the trial plot remote from the farm 
buildings. The results shown in this diagram were obtained 
on April 23, 1928. A second examination was made on 
May 7, 1928, and though the damage by the pests was 
naturally more apparent, the results then obtained were 
o]osd.y in {Agreement with those given in Diagram I. 



J>IAGRftT^ 1. 
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A third examination was made on June 18, ]928, for fruit 
markings due to Capsid Bug. On account of frost damage, 
the crop was poor and very irregular. All the fruit therefore 
was counted and the percentage of marked fruit determined. 
All fruits bearing any definite Capsid markings were counted 
as marked fruit. This is pointed out to make clear that all 
the marked fruit was not necessarily so badly marked as to 
become unsaleable. These figiires are given in Table I. 


Treatment, 


Control I .. 

10 per oent. Long Ashton 


i^ray , 
Control II 


10 per cent. Standard wash 


TABLE I. 
No, of 

No. of Apples 

Percentage 

FruUa. 

marked by 

of marked 

counted. 

Capsid Bug. 

Apples. 

45 

38 

84 

179 

35 

19 

9 

9 

100 

34 

17 

50 
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Control ni .. No fruit 

present. 

6 per cent. Long Aiditon 

spray. 13 

6 per cent. Standard wash 38 
Ctotrol IV .. .. 6 


1 

13 

2 


7 

33 

33 


Oeittre II. Cheltenham. Variety of Apple —Newton Wonder 
(IS^year-old trees). 

Treatments— (a) Single eprayinge, 

10 per oent. Long Ashton spray—5 trees. 

8 tf tt t> *9 t» 8 9t 

10 H M Standard wadb^ 5 „ 

8 f$ •$ 8 M 

Date of 

Application .. February 7, 1928. 

Weather .. Slight and veiy intermittent drizzle. Heavy rain 
during the following night. Further remarks will 
be made in connexion with these weather conditions. 


(6) Controls, 13 trees arranged in a roughly 
triangular block at one comer of the trial. This 
arrangement was made owing to the presence of an 
intermittent breeze in order to keep the controls 
free from spray drift. 

Emulsification 

of Sprays .. Both the Standard wash and the Long Ashton spray 
emulsified perfectly. 

The layout of the trial and the first results obtained are 
given in Diagram II. The examination was made on 
April 23, 1928. The pests present in this trial were Apple 
Sucker, Caterpillars, and Capsid Bug. A second examination 
was made on May 7, 1928, and fully confirmed the first results 
obtained. A third examination was made on June 18, 1928, 
for fruit markings due to Capsid Bug. The crop, owing to 
more sheltered conditions, was much less affected by frost than 
at Centre I. Accordingly, all the fruit was not counted, but 
random samples were taken, except in the case of some trees 
where the crop was light and all the fruit was examined. The 
figures obtained at this Centre are given in Table II. 


Treatment. 

TABLE II. 
No. of 

No. of Apples 

PeroenJtage 

Fruits 

marked by 

of 

Control 

counted. 

Capsid Bug, 

marked apples 

350 

281 

80 

10 per cent. Long 

Ashton spray 

137 

21 

18 

8 per oent. Long 
A^ton spray 

100 

40 

40 

10 per cent. Standard 

wash.. 

244 

144 

60 

8 per cent. Standard 

wash.. •• .. 

84 

48 

75 




1928.] Tak-Distiixatb Wash Expbbimbnts. 


737 


C&fdre III. Arle, near Cheltenham. Variety of Apple— 
Newton Wonder (14-year-old trees). 

Treatments—(a) Single sprayings, 

10 per cent. Long Ashton spray—6 trees twice 
repeated. 

10 per cent. Standard wash—6 trees twice repeated. 

Date of 

Application .. February 7, 1928. 

(6) Controls, 

5 trees twice repeated. 

Emulsihoation 

of sprays .. Both the Standard wash and the Long Ashton spray 
emulsified perfectly. 

The pests present were Caterpillar and Capsid Bug. The 
first examination was made on April 23, 1928, and the results 
obtained are shown in Table III. The averages for each 
treatment are given, since each treatment was carried out 


twice. 


TABLE III. 


Treatment, 

Caterpillar, Capsid Bug, 

Control 

1 7 

10 per cent. Long Aaliton spray 

0 2 

10 per cent. Standard wash,, 

0 2 


A second examination made on May 7, 1928, confirmed the 
above results. Further figures on fruit markings could not 
be obtained, since owing to frost injury there was no crop. 

Discussion: Single Sprayings ,—The figures under this 
heading seem to us so clear as not to need further discussion, 
except in so far as the infestation in Centre I (Diagram I) in 
the region of Control No. IV was distinctly less than at the 
other end. This being so, too much importance should not 
be attached to results obtained on the immediately adjacent 
plots. Nevertheless, correspondence is observable between 
these and similar results at Centre II (Diagram II). 

Double Sprayings: Centre I, —^The outstanding point is 
that in no case have any of the double sprayings given such 
good results as single applications of 10 per cent, washes ; 
this applies both to the commercial and the Long Ashton 
washes. 

It should be noted that two of the double sprayings 
included a 10 per cent, application in each case, and that the 
results from these were more comparable with the two 
applications of 5 per cent, than with the single applications 
of 10 per cent. We have no explanation to offer for this 
somewhat anomalous result. ^ 

Emvlsifimtion and Wecdher Oonditions. —^It^has already 
been mentioned that at Centre 1 a certain amount of the oil 
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was thrown out during the process of emulsification. In the 
opinion of Mr. F. Tutin this may have resulted in the applica¬ 
tion in reality of washes of 6 per cent, strength and 3 per cent, 
strength respectively instead of 10 per cent, strength and 
6 per cent, strength intended. 

Previous experience suggests that in the case of Centre II 
the very adverse weather conditions already described must 
have exercised an unfavourable influence, and it will be noted 
that the results at these two Centres agree closely. Neverthe¬ 
less the results obtained are of a high order. 

Summary and Conclusions. —(1) In field trials with (a) 
a tar-distillate wash made up at Long Ashton, and referred to 
as the Long Ashton spray, and (6) a Standard wash used at the 
same strengths, the insect eggs present were Apple Sucker 
{Psylh), Winter Moth and Capsid Bug (Plesiocoris). 

(2) The strengths used in the case of both washes were 
10 per cent, and 6 per cent. 

(3) Psylla was completely controlled by both strengths of 
the sprays tested. 

In the case of caterpillar, commercial control was obtained 
in the case of both washes used at 10 per cent, strength, this 
being particularly marked in the case of the Long Ashton 
wash. At the 6 per cent, strength there was a slight 
superiority on the part of the Long Ashton spray. 

The 10 per cent, strength Standard wash brought about 
considerabk^ reduction of Capsid Bug but did not give a 
commercial control such as was obtained by the use of the 
Long Ashton spray at the same strength. 

At the 6 per cent, strength the Long Ashton spray was still 
found to be superior to Standard wash, but in this case neither 
spray could be said to have given a satisfactory control. 

The Effects of Tar-Distillate Spray Drift on Undercrops.— 

As the result of suggestions, made by certain growers in 
Worcestershire, that beans sown under plum trees sprayed 
with tar-distillate washes were adversely affected, it was 
decided to carry out a small experiment to obtain definite 
information on this question. 

Two small plots of clear land were selected, one of which 
was sprayed, on April 26, 1927, with an 8 per cent, tar- 
distillate wash so as to simulate spray drift; the other plot 
remained untreated. Ten seeds of broad bean (Redoliffo 
Giant) were then sown in each plot of ground, eight seeds in 
all in each trial plot. Sowings were made in each plot at the 
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following dates : April 27, April 28, May 1, May 3, May 6, 
May 9, May 16 and May 22. Observations were made at 
regular intervals. 

The effect of the presence of the tar-distillate wash in the 
soil was to cause severe twisting and crinkling of the leaves 
(Fig. 2). On the sprayed soil, the beans were affected in this 
way in the first six sowings, i.e., up to and including the 
sowing made on May 9, which was made 12 days after the 
spraying of the soil. The germination of the seed was not 
affected by the spraying of the soil, being equal in both plots. 
Tn the case of the untreated soil, the appearance of the beans 
was quite normal (Fig. 1). 

The subsequent behaviour of the beans was of considerable 
interest. As can be seen in Fig. 2, with the first throe sowings 
of beans the growth was retarded by the tar-distillate wash, 
the fourth sowing being the most forward of the series. In 
the case of the beans on the untreated soil, the first and second 
sowings wore the most forward when photographed at the 
same time as the sprayed plot, and the successive amount of 
growth is what would be expected from successive sowings 
(Fig. 1). 

By the time the crop was nearly ready for picking, the first 
three sowings were markedly lacking in vigour, the first 
sowing being only about one-half the height of the fourth 
sowing. 

The beans became infected with aphis, and it is interesting 
to note that the attack became very serious on those beans 
which had been weakened, i.e., the first three sowings on the 
plot of sprayed ground. The remaining sowings on this plot 
were not so seriously attacked, and the beans on the untreated 
ground never had more than a slight infestation of aphis. 

It would seem that, in the case of the treated ground, the 
roots of the beans sown within five days of sikjIi treatment 
were affected, whereas later sowings were affected only in the 
leaf, and eventually grew normally. 

The experiment shows that it is clearly desirable for growers 
to allow at least a week between the spraying and the time of 
sowing of beans under fruit trees. The type of damage 
described is most likely to occur where trees are sprayed 
exceptionally early or late. 

During the trials for 1927-28, at Centre I, a portion of the 
plot sprayed with Long Ashton wash at 10 per cent, strength 
was undercropped with cabbage. When visited at a later 
date these plants were found to have become markedly 
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chlorotic, some plants being entirely yellowish-white in 
colour. It is interesting to record, however, that by May 7 
they had completely recovered their normal green colour and 
appearance. 

Summary and Conduaiona .—An account is given of trials 
on the effects of tar-distillate washes on undercrops, showing 
that these effects should be taken into consideration. 
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THE PRESENT DISTRIBUTION OF THE 
BROWN ROT FUNGI: ITS ECONOMIC 
SIGNIFICANCE 
H. WORMAJLD, D.Sc., A.R.C.Sc., 

Horticvltural Research Station, East Mailing, Kent. 

From time to time articles have appeared in this Journal 
calling the attention of fruit growers to the ravages caused by 
the different species of Brown Rot fungi. The most familiar 
symptom of infection induced by these parasites is the rotting 
of fruit; the affected parts turn brown and, usually within a 
few days, the fructifications of the fungi appear on the surface 
as pustular outgrowths, which the microscope shows to consist of 
dense tufts of branched fungal threads bearing chains of 
spores—^a tjrpe of fructification known as Monilia. Other fruit- 
rotting fungi, it is true, may cause discoloration of the infected 
tissues, but infection by the parasites under consideration is 
so general on ripening fruit that the term ‘‘ Brown Rot is 
usually restricted to the destruction caused by these fungi 
{Monilia). Under certain conditions, a second typo of 
fructification, in the form of a stalked cup, develops from the 
infected, mummified fruit. The production of this higher or 
perfect ’’ form of fructification shows that these fungi belong 
to the genus Sclerotinia, but the name Monilia, which is 
descriptive of the more common reproductive phase of the 
fungi, is still sometimes used. Although rotting of the fruit 
is, perhaps, the best known form of damage caused by these 
fungi, yet one of them produces other types of disease which 
have been referred to as Blossom Wilt, Brown Rot Canker, 
Wither Tip and Shoot Wilt, respectively. 

Whilst studying the Brown Rot fungi, and the different 
forms of damage caused by them on fruit trees in this country, 
the writer has collected specimens and cultures of Brown Rot 
organisms from the various fruit-growing countries of the 
world, in order that the forms occurring here could be compared 
with those found abroad. The results have revealed certain 
facts relative to the distribution of those fungi, which are not 
without interest from a practical point of view. 

Brown Rot diseases are to be found in all the chief fruit¬ 
growing countries where the species of Pirus and Prunus are 
cultivated, but the fruit-rotting Sclerotinias attacking these 
crops are not the same in all regions; and, since the 
bionomics and mode of parasitism vary with each parasite, a 
knowledge of the distribution of these parasites is desirable, 
BO that the necessary precautions may bo taken to prevent the 
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introduction of any one of them into a country in which it 
has not at present been found. 

As the chief types of disease caused by the Brown Rot fungi 
in this country have already been described in this Journal,^ 
it will not be necessary to give a detailed account of ihem in 
the present article ; but a brief review of the principal facts 
relating to the diseases is essential to make clear the importance 
of a knowledge of the distribution of the organisms concerned. 

Species of Brown Bot Fungi* —^In the British Isles there are 
two species of Brown Rot fuii^ that, together, are responsible 
for considerable loss in the fruit crops every year f they are 
known as Sclerotinia (Monilia) frwtigena and Sclerotinia 
(Monilia) cinerea, 

(1) Sclerotinia fructigena is the common fruit-|rot fungus of 
apples, pears and quinces, on which it produces conspicuous 
yellowish pustules of the Monilia type, often arranged in 
concentric circles round the point of infection. As already 
pointed out in previous articles, this fungus causes infection 
through the fruit alone, although it sometimes passes from 
the fruit itself into the fruiting spurs and even into the 
branches, causing cankers. It is particularly destructive as 
the fruit approaches maturity. The infected fruit often falls 
to the ground, and it is not uncommon in certain seasons to 
see the ground imder apple and pear trees strewn with fruit 
in various stages of decay, bearing numerous pustules from 
which myriads of spores arise. This particular fungus is only 
too familiar to growers in this country ; but, as it is unknown 
in certain fruit-growing regions abroad, the accompanying 
illustrations (Figs. 1, 2, 3 and 4) are presented to enable 
overseas readers of this Journal to recognize the parasite, 
and to show how prolific it is in pustule and, consequently, in 
spore production. 

It has recently been shown^ that S, frwtigena may infect 
apples at the time of picking, if the fruits receive injuries 
such as may obtain when they are picked from their stalks 
instead of with their stalks. Further, core-rot, with premature 
fruit-fall, of White Transparent apples, has been found to be 

» This Journal, Vol. XXIV, Aug., 1917, p. 604; Vol. XXV, June, 
1918, p. 299 ; Vol. XXVII, March, 1921, p. 1142 ; and Vol. XXXIV, 
September, 1927, p. 662. See also the Ministry’s Leaflets, Nos. 86 
and 312. 

* Two other species of attacking the leaves of the Medlar 

and the Quince, respectively, have be^ recorded for this country, but 
these fungi are of minor inmortance economically. 

«This Journal, Vol. XXXIV, September, 1927, p. 662. 
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associated with infection by the same fungus.^ It is also 
responsible for considerable loss in the early stages of storage 
of apples, the fruits often turning black in the store. 

The perfect, or Sclerotinia, stage of this fungus develops 
from infected, mummified fruit which has fallen to the ground. 
As compared with the Monilia stage, it is very rarely met 
with anywhere, and it has not yet been found in this country. 
The fungus, however, can persist without the intervention of 
this perfect stage. Some of the infected fruits shrivel up and 
remain on the trees as ‘‘ mummies ’’ through the winter. The 
parasite remains quiescent in these mummies until early in 
the following summer, when it produces a new crop of spores 
of the Monilia type ready to infect the growing fruit. 

It has also been observed that the fungus produces Monilia 
pustules on infected spurs, and also cankers, and that these 
fructifications, too, resuscitate and give rise to new crops of 
spores in early summer. As soon as the growing fruit becomes 
infected from these over-wintered sources of infection, the 
fungus quickly re-establishes itself and, under favourable 
conditions, is rapidly disseminated. 

Judging from the reports of investigators on the continent 
of Europe, it appears, generally, to have been assumed that 
S, fructigena is almost confined to core-fruits, such as apples 
and pears, but observations in this country have shown that 
it causes, in some years, considerable wastage in the plum 
crop ; of other stone-fruits, it also infects cherries and peaches. 

The destructive nature of this fungus, in relation to the 
actual fruit crop, is emphasized here because this particular 
parasite, which is the principal rot-producing fungus of th<^ 
apples in this country and on the continent of Europe, is 
unknown in some of the chief fruit-growing regions in other 
parts of the world where apples are grown on a large scale. 

(2) Sclerotinia cinerea, the second of the two principal fungi 
mentioned, is almost confined to stone-fruits. On plums and 
cherries, it causes a brown rot similar to that produced by 
S. frwtigena, but the fungal pustules which appear on the 
infected fruit are smaller, and grey, not yellow, in colour. 
Although fruit-rot, caused by 8, cinereay may at times be 
severe on plums and cherries, the chief importance of this 
fungus lies in the fact that it infects the flowers, causing 

* Dowson, W. J.: On a Core-Rot and Premature Fall of Apples 
associated with SdercHnia fructigena, Trans. Brit. Mycol. Soc., Vol. 
XI, 1926, pp. 156-161. 
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Blossom Wilt; from the flowers it passes into the spurs and, 
frequently, into the branches, killing them back. Thus, 
Morello cherry trees are often severely crippled by its attacks. 
On sweet cherries, although infection of the flowers is some¬ 
times alarming, actual killing back of branches is not common ; 
but some varieties of plums lose many young branches 
following Blossom Wilt. It also infects the young, green 
shoots of plums and cherries, producing the condition known 
as Wither Tip. 

A fungus, which is indistinguishable microscopically from 
8. cinerea, as found on plums and cherries, infects the flowers 
of apple trees, some varieties, such as Lord Derby and James 
Grieve, being particularly susceptible. This fungus, known 
as ScUrotinia cinerea forma mali, often extends into the 
branches, forming cankers which girdle and kill them. 

(3) Another Brown Rot fungus, which is rife and very 
destructive in certain parts of the world, does not occur in 
this country. It is prevalent in North America, and has been 
named ScUrotinia americana.^ Microscopically, and in the 
general appearance of its Monilia fructifications, it is similar 
to 8, cinerea. That this fungus can be distinguished by 
laboratory cultural methods from 8, cinerea^ was first pointed 
out by the writer in 1917. This has not only been confirmed 
by American investigators, but evidence is accumulating to 
show that the two differ in their mode of parasitism. 
Recently it has been shown that S. cinerea also occurs in 
North America, and it has been possible to compare the two 
with regard to their parasitism. The consensus of opinion, 
among American workers who have studied the subject 
recently, is that 8, americarm is chiefly a fruit-rotting fungus, 
but that it may also attack flowers and cause cankers, whilst 
the chief damage caused by 8, cinerea is infection of the 
flowers and production of Blossom Wilt. For example, Pro¬ 
fessor Barss, who has studied the two side by side in Oregon, 
writes : “ It is this ordinary Brown Rot fungus® that causes 
the severe attacks of fruit-rot of stone-fruits in Oregon. It 
often causes blossom blight as well. There is, in addition, a 
closely-re lated fungus,^ common on the Pacific Coast, which 

‘ The nomenclature of the common Brown Rot fungus of America is 
in dispute. At present, the writer prefers the name S, americana^ 
althouj^ certain American writers maintain that 8, frucHcola has a 
prior claim. 

* Supposed at the time to be 8. cinerea but now known to be 
8. americana, 

^ This fungus, referred to as 8 . oregoneneie, has since proved to be 
8* cinerea. 
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often causes very severe attacks of blossom and spur blight, 
and twig cankers on all kinds of stone-fruits and on certain 
.varieties of pears, but iwhtoh bkuses little rotting of fruit.’’ 
Another difference betweesf these two fungi is associated with 
the development of the perfect stage on the fallen, mummified 
fruit, 8» americana produces such fructifications freely; 
they have been foimd in abundance in the United States and 
other regions where this fungus fiourishes. Of 8. cinerea, 
Professor Barss says : “In tests it failed to produce the 
apothecial (spore-cup) stage under conditions that gave 
abundant development of this stage with the ordinary Brown 
Rot fungus.” The general inference is, then, as recent 
research has shown, that the common American Brown Rot 
fungus (referred to here as 8, americana) is quite distinct from 
either 8, cinerea or 8, fructigena, the common Brown Rot 
fungi of Britain and the European continent. 

Although 8, americana sometimes infests apples, inducing 
fruit rot, the damage it causes to this crop is comparatively 
small, and Brown Rot of apples is not considered of any great 
economic importance in those countries where 8, americana 
is the only Brown Rot fungus present. 

Distribution ol the Brown Rot Fungi. —The general distribu¬ 
tion of the Brown Rot fungi has been studied with reference 
to the regions mentioned below. The evidence is based 
chiefly on the results of an examination, by the writer, of 
specimens and cultures received from these regions over a 
period of 10 years. 

The Contineni of Europe, —Cultures and specimens received 
from various European countries show that the Brown Rot 
fungi of the Continent are similar to those found in Britain. 
8. frucHgena is the fruit-rotting fungus particularly prevalent 
on apples and pears, but it is also found on stone-fruits. 
8. cinerea is common in plums, cherries and apricots, not only 
infecting the fruit but also the flowers. 8, cinerea forma mali 
probably occurs on the Continent, since a disease of apple 
trees, similar to Blossom Wilt and Brown Rot Canker of apple 
trees in Britain, has been recorded.® 

The United 8tate8. — A» already stated, the common Brown 
Rot fungus of North America is that known as 8, americana, 

• It is doubtful whether S, americana occurs naturally in Europe. 
A culture of this species received from Holland was stated to have 
been isolated from a Bismarck apple; if this fungus does occur 
naturally on the Continent, it is surprising that it has not been 
recorded more than once, as, where^Tfound at all in other parts of the 
.world, it is so very prevalent. 


So 
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a species not found in Britain ; and numerous 6train8» received 
from the eastern States, all proved to be of this species. Other 
straiiis obtained from Califomia, however, conformed with 
the 8. cinerea of Europe, and American workers have found 
this fungus not only in Califomia but also in the neighbouring 
State of Oregon. 

Canada .—^Plums and peaches received from Ontario, and 
plums from the Fraser Valley, British Columbia, were found 
to be infected with the Brown Rot fungus, 8. am&ricawi, 
prevailing in the United States, but cultures isolated from 
cherries grown in the south of Vancouver Island proved to be 
8. cinerea. The distribution of these two fungi in Canada, 
therefore, corresponds to that in the United States, S. americana 
being by far the more common form, whilst 8- cinerea occurs 
on the Pacihc seaboard. 

In North America, therefore, 8. cinerea appears at present 
to be confined to the Pacific coastal regions. There is no 
evidence that 8. fructigena occurs at all in North America. 

Avstralia .—^Mummified fruits of peach, nectarine and plum, 
received from New South Wales, all bore 8. americana. 
Cultures, isolated from peach twigs in Victoria, were the same 
fungus, which appears therefore to be the prevailing Brown 
Rot organism of this Continent. 8. fructigena has not yet 
been found there. The earlier descriptions of a Brown 
Rot fungus in Australia, said to be 8. fructigena, were certainly 
not of this species, because the Australian fungus produced 
“ ash-coloured spores.’^ 

New Zealand .—Here again the common American Brown 
Rot fungus prevails. Specimens received included apricot, 
peach and plum mummies, and peach twigs ; these all yielded 
8. americana in culture. As in Australia, 8. fructigena has not 
been found. Cunniogham, who has studied the Brown Rot 
diseases on the spot, writes: “ In New Zealand, 8clerotinia 
fructigena does not occur.”^ 

Other Countries .—^With regard to other regions, where those 
fruits which are subject to Brown Rot infection are cultivated, 
cultures of 8. fructigena have been received from Japan and 
Manchuria, and of 8. cinerea from Manchuria. Brown Rot 
has been recorded for South Africa, but the climate is too dry 
for the Brown Rot fungi to flourish there, and little damage 
is done by them. 

* Cunningham, G. H.; Fungus Diseases of Fruit-trees in New 
Zealand and their Remedial Treatment. Auckland, N.Z., 1925, p. 228, 
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Before entering on a discussion of the significance of this 
distribution, it may be well to summarize the foregoing 
conclusions in tabular form, in order to show clearly the type 
of damage caused by the respective Brown Rot fungi, and to 
indicate the regions where each is found ; the absence of one 
or other species from certain important fruit-growing countries 
is emphasized. 

Summary of Distribution. 

Brown Rot Fungi. Distribution. 

ScleroHnia fructigena, the chief Europe. 

fruit-rotting fungus of Europe, It has not yet been found in 
is particularly destructive to N. America^ Australia or New 
apples and pears, and also in- Zealayid. 

foots the stone-fruits. 

S. cinerea f. pruni is chiefly Eiu'ope and the Pacific coastal 
destructive as a blossom-wilt regions of North America, 

fungus, but on stone-fruit it There is no evidence that this 
also causes fruit-rot and infects fungus occurs in Australia or 

young shoots. New Zealand. 

S. cinerea mali causes blossom- Europe. 

wilt and brown rot canker The disease has not been recorded 
of apple trees. elsewhere. 

S. americana is primarily a North America, Australia and 
a fruit-rotting fimgus of the New Zealand, It has not been 
stone-fruits, but flowers are fo^Jind in Britain^ and it is 

also infected. It causes com- doubtful wh thtr it occurs 

paratively little damage to naturally in Europe. 

apples. 

Consideration of Distribution Features.—The salient features 
which emerge from a consideration of the table are those :— 
(1) North America, Australia, and New Zealand are regions 
from which apples are exported in large quantities. Brown 
Rot of apples is not of serious importance in these regions at 
present, and this is correlated with the absence of the fruit- 
rotting fungus 8. fructigena, although another Brown Rot 
fungus, 8. americana, is present. What result would follow 
the introduction of 8. fritctigena into those regions cannot be 
predicted, but it appears probable, from what we know of the 
ravages of this fungus in Europe, that it would have an adverse 
effect, not only on the growing crop but also on the apples 
during transit. Apples in Britain often become infected with 
8. fructigena at or about the time of being stored, and there is 
frequently considerable wastage on that account in the early 
stages of storage. Apples taken from orchards infested with 
8. fructigena would, undoubtedly, suffer similar wastage during 
exportation, unless extreme care was taken to eliminate 

3o2 
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diseased fruit during grading and packing. Cold storage 
would check the rot« but it would again resume its progress as 
soon as the temperature of the fruit became more normal. 

(2) The Blossom Wilts of fruit trees, caused by S. cinerea, 
are only too well known to growers in this country, especially 
during wet springs; and in the humid regions of the Pacific 
coast of North America, where this fungus has also been 
discovered, similar damage is reported. It is conceivable, 
therefore, that the introduction of this species into Australia 
and New Zealand would result in loss from Blossom Wilts. 

Blossom Wilt of apple trees, at present known with 
certainty only in Europe, is destructive on certain varieties, 
but whether it would be of economic importance on the 
varieties cultivated in the Dominions and in America cannot 
be stated. Its introduction into those counliries where the 
apple crop is so valuable is, to say the least, undesirable. 

(3) As regards the British Isles, the chief feature of interest, 
yielded by the investigation, is the absence of 8. americana, a 
fungus which is a destructive fruit>rot organism in America, 
Australia and New Zealand. Whether its introduction to 
these islands would be of serious moment it is impossible to 
say, but we know to our cost the havoc wrought by certain 
other fungi which have been introduced from America, viz., 
American Gooseberry Mildew and Vine Mildew. 

There are very good reasons, therefore, for supposing that 
the world’s fruit crop would suffer in the event of the Brown 
Bot fungi becoming more widely distributed than they are at 
present, and the question arises : Is there any serious risk of 
these fungi being introduced into countries other than those 
in which they are now found ? The three species must be 
considered separately. 

(a) 8. fnictigena is essentially a fruit-rot fungus, and it is 
obvious, therefore, that it may be carried on the fruit. Since 
the demand for apples in this country is greater than the 
supply, it is unUkely that the fungus would be carried on fruit 
to our Colonies or to the United States, nor are other European 
countries likely to be a source of danger in this direction. It 
has been pointed out, however, that this fungus passes the 
winter on the mummified fruit and sometimes (on soft-wooded 
varieties of apples) on fruiting spurs and on cankers, and it is 
possible that in this way the fungus might be carried on 
nursery trees. This risk is present only when trees which 
have fruited are ejq>orted, so that it is quite safe, as regards 
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8. fructige7uz, to export maiden trees or even older trees 
which have not borne fruit. 

(6) 8. cinerea passes the winter on mummified fruits and 
also on flowering spurs and cankers, so that, again, trees 
which have not flowered will not, as a rule, carry the fungus. 
On plum trees, however, and sometimes on cherry trees, the 
young shoots also become infected (producing the Wither Tip 
condition), and this may occur on quite young trees which 
have not flowered ; in such cases the fungus passes the dormant 
season in these withered shoots. 

With regard to the possibility of transmitting the Brown 
Rot fungi of this country to the overseas Dominions or to 
America, the risk, therefore, appears slight, particularly with 
trees that have not flowered. Wither Tip is readily diagnosed, 
and the elimination of trees infected ^ith this disease should 
present no difficulty. Older trees, which have flowered and 
are destined for exportation, should be examined for Brown 
Rot infection, and diseased trees discarded. 

(c) Our own position with respect to the common American 
Brown Rot fungus, 8clerotinia americana, must now be con¬ 
sidered. The possible means of importing this fungus into 
Britain are on (1) nursery trees and (2) imported fruit. As 
with 8 , cinerea^ trees that have not flowered may, generally, 
be considered to be free from Brown Rot. Trees that have 
flowered should be guaranteed to be free from this disease. 
Though 8. americana sometimes infects apples, Brown Rot is 
not considered a serious disease of this crop in regions where 
this particular species of Brown Rot fungus is the only one 
present. The introduction of the organism on imported 
apples, therefore, though not impossible, is probably not a 
serious menace, especially as this fungus, like our own 
8. fructigena, shows a tendency to turn stored apples black 
without developing the Monilia fructifications. 

On the other hand, the situation is quite different with 
regard to the stone-fruits. Plums, cherries and, particularly, 
peaches are readily infected by,^. americana^ and not only 
whilst they are on the trees, for there is considerable wastage 
by Brown Rot during transit, showing that infection occurs 
during the journey, or that slight infection spots, which 
may be overlooked when the fruit is packed, develop later 
into definite rot. The relevancy of this fact to the dis¬ 
tribution of the Brown Rot fungi becomes apparent when we 
consider the present-day methods of dealing with perishable 
foodstuffs by rapid transit and cold storage, so that it is now 
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possible to send soft fruit considerable distances. In July, 
1927, the writer was able (through the courtesy of Dr. Cyril 
West and Mr. Tomkins, of the Low Temperature Station at 
Cambridge) to examine a number of diseased peaches which 
had been taken from a consignment imported from Georgia, 
U.S.A. When the writer received the peaches {seven in 
number) all bore Monilia fructifications, and, by removing a 
little of the infected pulp from each peach and transferring it 
to a plate of culture medium, a typical culture of Sclerotinia 
americana grew out in every case, showing that each was 
infected with the American Brown Rot fungus. The inference 
is that these diseased peaches had been infected imperceptibly 
when packed (or that some, at any rate, were so infected and 
had contaminated others), and that the rot had continued to 
develop and produce spores en route. 

Diseased specimens found in a consignment of peaches, 
which arrived at Covent Garden from Ontario about the 
middle of October, were also found to be infected with 
8. americana. The importation of stone-fruits in a fresh 
condition into this country, from those regions where 
8. americana abounds, is therefore fraught with the danger of 
introducing a new destructive fungus, and is to be deprecated, 
unless such consignments are guaranteed free from Brown Rot 
when packed. 

Summary. —(l) The chief fruit-rotting fungus of Britain 
and the Continent of Europe (8clerotinia fructigena) has not 
been found in Australia, New Zealand, and North America. 

(2) The Blossom Wilt fungus of plums and cherries 
(8. cinerea forma pruni), also common in Europe, is found in 
the Pacific coastal regions of North America but not in 
Australia or New Zealand. 

(3) The Blossom Wilt fungus of apples (8. cinerea forma 
mali) appears to be confined to Europe. 

(4) The Brown Rot fungus prevailing in North America, 
Australia, and New Zealand (8. americana) is not at present 
found on fruit trees in this country, but it has been found 
recently on peaches imported from America. 

(5) The possibility and consequences of introducing any one 
of these fungi into a region where it is not found at present 
are discussed. 
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SOME EGG DEFECTS, AND HOW TO 
AVOID THEM 

E. T. Halnai^, M.A., and W. A. R. Dillon Weston, M.A., 
School of AgricvUurty Cambridge. 

A fowl's egg, if it is to be readily marketed, must conform 
to certain conditions unconsciously laid down by the consuming 
public. It must be reasonably large in size, uniform in shape, 
have an attractive appearance, and, when broken, show a 
clean, firm, white and a rich-coloured yolk. In addition, when 
cooked it must possess a good flavour, and must be free from 
taint. Many causes operate to prevent the combination of 
these desirable characteristics in the average egg. 

Eggs rejected by the candling test are used for other purposes 
if possible, but their value is small compared with the breakfast 
egg. Most of the causes leading to inferior quality in the egg are 
preventable, and it is the object of this article to indicate how 
some of these conditions arise, and how they may be obviated. 

Small Size and Bad Shape. —^While, primarily, the small, 
badly shaped egg is due to the hen that laid it, the fault actually 
arises from the carelessness of the producer who breeds such 
a hen. The production of well-shaped, sizeable eggs is one of 
the easiest problems sot to the breeder, since he has only to 
reject all eggs for incubation which do not conform to standard 
size and shape in order to breed a strain of birds which, 
properly fed and managed, will produce a high proportion of 
large-sized, well-shaped eggs. The presence of large numbers 
of small, badly-shaped eggs merely shows that the producer 
does not know his business, and the operation of the ordinary 
economic laws will soon convince him of his error, or put him 
out of business. Even in the best-managed flocks, however, 
a few under-sized and badly-shaped eggs are boimd to appear. 
Such eggs should be used for home consumption or be graded 
together for sale, since their inclusion with the better class of 
egg will certainly reduce the value of the whole consignment. 
In the case of badly-shaped eggs, trap nesting or close 
observation will reveal the culprits, which should at once be 
eliminated from the flock. 

Colour and External Appearance.—The colour of an egg is 
a breed characteristic—brown, tinted, or white eggs being 
produced according to the breed of fowl kept. By careful 
selection and breeding the colour of an egg can be weakened 
or intensified within the breed, and whether a brown egg or 
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» white egg l»eed is kept should be determined by the demand 
of the market in which the eggs are sold. Some people are 
under the impression that a brown egg possesses a better 
nutritive value than a white egg, and although there is no 
scientific evidence to support this contention, the producer 
would be unwise to ignore the point if he can get a better 
price by producing the eggs which the public desires. 

With regard to external appearance, many a consignment 
of eggs is spoilt through being marketed in a dirty condition. 
Such eggs become dirty through bad management on the 
part of the producer ; dirt comes through want of cleanliness 
in the poultry plant, an insufficient supply of clean chaff in 
the houses, and lack of adequate, clean nesting material. 
Quite apart from loss of money due to marketing dirty eggs, 
a further loss is possible owing to the danger of infection of 
eggs through bacterial and fungoid attack from the dirt on 
the shell. It will therefore pay every producer, by devoting 
strict attention to cleanliness, and by providing adequate 
amounts of clean floor litter and nesting material, to remove 
this preventable cause of loss of condition in the eggs he 
markets. 

Bad Tolk Cohnir.—^If a series of eggs be selected haphazard 
and broken one by one into a plate, the yolks will be found 
to vary considerably in colour—^from a pale anaemic yellow 
to a rich golden-yellow or orange tint. The public demand 
an e^ with a rich golden-yellow or orange-coloured yolk. 
The colonr of the yolk of the egg is entirely dependent on the 
foods used, since pade-yolked eggs and rich orange-yellow 
coloured eggs can be produced at will from the same hen by 
varying the conditions of feeding. Waite, of Maryland Agri¬ 
cultural Experiment Station, by feeding a ration containing 
a little over 40 per cent, of yellow maize, obtained deep yellow- 
ooloured yolks, whereau a ration containing wheat or white 
maize in the same proportion had no such effect. Plimmer, 
by feeding a ration consisting largely of rice meal, obtained 
eggs the yolks of which were practically white in hue. 
Green foods and yellow maize are efficacious in producing 
that deep yellow colour of yolk required by the public. The 
explanation of this colour production in egg yolks is quite 
a simple one. If foods contain fat-soluble pigments, the 
pigment is transferred with the fatty particles used in the 
formation of the jrolk, and so becomes d^>osited with the 
yolk, giving it its characteristic colour. Thh can be proved 
by including in the food of a laying hen a fat-soluble dye, 
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such as Sudan HI, when the eggs laid later will be found to 
contain a layer of red colour due to the deposition of this 
pigment in the yolk layer which was in the process of formation 
at the time of feeding the dye. I^g. 1 shows the appearance 
of an egg produced in this manner, two rings of dye being 
visible. By including green foods, carrots, and yellow maize 
in the rations of la 3 nng hens, we can therefore produce yolks 
of the rich colour so prized by the consuming public. 

Occasionally, through the use of certain food materials, the 
yolks may take on a colour that renders them abhorrent to 
the public. Thus, hens fed on acorns will produce eggs the 
yolks of which will be the colour of tanned leather; yolks 
produced by hens fed on excessive quantities of linseed meal 
will, according to Lippincott, be green in colour ; and Payne, 
of Oklahama, by feeding hens on Shepherd’s Purse (Capsella 
bursa pastoris) and Penny Cress (Thlaspi arvense), obtained 
eggs the yolks of which were olive in colour. The production 
of badly-coloured yolks is therefore due to errors in feeding, 
and, by attention to the facts given above, it is within the 
power of every producer, not only to avoid eggs of undesirable 
colour, but to produce eggs containing yolks of the desirable 
colour. 

Other Colour Defects. —Occasionally producers experience 
trouble with blood streaks and spots in eggs. Sometimes the 
trouble is caused through the partial incubation of the germ 
spot during the time that elapses between the collection and 
sale of fertile eggs. The remedy for this trouble is an obvious 
one, i.6., removing the males from the la 3 nng flocsk so that 
the eggs produced are infertile. More often, however, the 
trouble is due to another cause, and the remedy is more difficult 
to apply. In this latter case the trouble is due to internal 
bleeding taking place through rupture of blood vessels either 
in the oviduct itself or in the ovary and its membranes. Such 
eggs when broken either show irregular blood streaks on the 
yolk itself or the white of the egg is stained a blood colour 
either in whole or part. The cause of this internal bleeding 
is not at present known, and the only remedy is to detect the 
offenders and remove them from the flock—a difficult proceeding 
in cases where flocks of several hundred birds are kept. 
Excessive protein feeding has been said to be responsible for 
the occurrence of this trouble, but no scientific evidence is 
available in support of this contention. 

Taint and Bad Flavour. —^Taint and bad flavour in eggs may 
be due to many causes. Taint in an egg may arise through 
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errors in feeding, through bacterial or fungoid attack, or 
through exposure of eggs while in transit or store to strong- 
smelling foodstuffs. Lippincott states that feeding onions, 
rape, turnips, and fresh fat fish in excess to hens will impart 
a strong flavour to eggs. It is quite possible that feeding a 
high oil content fish meal to hens might cause a fishy flavour, 
since taint in bacon caused through fishmeal feeding has been 
shown to be due to the fish oil. In the case of the other 
foodstuffs mentioned, however, a more likely cause of taint 
is exposure of the egg to the odours given off by these 
substances rather than direct contamination through the 
hen. The reason eggs are subject to taint is because the shell 
is porous and allows gases to pass through freely. Fig. 2 
illustrates quite clearly the porosity of an egg-shell. The 
specimen there illustrated was prepared by painting tlu^ 
outside of a fresh egg-shell with starch paste and then painting 
the interior of the shell with alcoholic iodine solution. As 
the iodine solution passed through the pores, the starch 
solution was stained dark blue at each pore spot and gave the 
picture shown in Fig. 2. 

It is quite obvious, therefore, that strongly smelling sub¬ 
stances, such as onions, oranges, and citrus fruits, will 
contaminate eggs if placed in contact or even in the same 
store chamber, since the odoriferous gases easily pass through 
the pores of the shell and are absorbed by the egg substance. 
Thus, in one experiment carried out at Cambridge, it was 
found impossible to impart an orange flavour to an egg by 
feeding oranges to hens, but if the eggs were kept in an airtight 
box with oranges, an exposure of a few hours was sufficient 
to taint the eggs strongly. Similarly, packing eggs in resinous 
wood shavings or in musty packing material is sufficient to 
cause definite taint leading to rejection of the eggs. 

In the same way, eggs are subject to bacterial and fungoid 
attack. Bacteria or fungus spores lodge on the outside of the 
shell of the egg, and, if the conditions are favourable, develop 
and penetrate tlirough the pores into the egg itself. Musty 
and rotten eggs arise chiefly through the agency of bacteria 
which have so penetrated through the shell. In the case of 
foreign eggs, particularly Egyptian eggs, and in the case of 
English eggs during the harvest season, a peculiar trouble 
known as black spot ” sometimes occurs. This trouble, 
which is detected during candling, shows as definite black 
spots in the interior of the shell. Work by the authors of this 
article, described fully elsewhere, shows that this trouble is 
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generally due to a fungus, a species of Cladosporium. Si)ores 
of this fungus are commonly present in cereal straw. Eggs 
are therefore likely to come in contact with spores of this 
fungus if straw is used as a nesting material or if straw is used 
as a packing material. Under suitable conditions of temperature 
and moisture, it was found that such spores germinate, and 
the hyphse produced rapidly spread over the shell surface. 
Fig. 3 shows an egg covered with the mycelium of this fungus. 
Some of the hyphae penetrate through the egg-shell, as is 
seen in Fig. 4, and these form the characteristic “ black spot.” 
This fungus takes nine days to penetrate through the egg-shell 
under favourable conditions. 

Mould fungi, such as Penicillium and Mucor, have also 
been shown to penetrate eggs and rapidly reduce them to a 
condition unfit for consumption. 

In order to prevent the spoiling of eggs due to fungoid and 
bacterial attack, the following precautions appear to be 
desirable. First, the eggs should be produced under hygienic 
conditions : clean and dry nest material only should be used, 
and be frequently renewed. Straw should be avoided as 
packing material, and undue moisture should be avoidc^d in 
egg stores or containers. Pig. 5 shows the effect of storing 
eggs in a damp and infected container. Cold-store chambers 
used for egg storage should not be used for storing other 
foodstuffs such as oranges, onions, or citrus fruits, and mouldy 
or musty material should never be used for packing material. 
If these instructions are followed, losses of eggs due to taint 
and bad flavour should be easily avf)idablc in future. 

EGG-PACKING STATIONS 

CAPITALIZATION AND WORKING EXPENSES 

R. C. Hinton, B.Sc. (Econ.), 

Ministry of Agriculture and Fisheries. 

I. — Capitalization. —The capital requirements of an egg¬ 
packing depot in regard to premises and plant (fixed capital), 
and to working capital, vary according to turnover and local 
and particular conditions. ITxed capital requirements should 
be estimated on the basis of the maximum load ; the working 
capital requirements will vary during the year, but, for the 
purpose of an estimate, may bo calculated as a percentage of 
annual sales. In England and Wales, April is the month of 
maximum supplies, roughly 15 per cent, of the annual quantities 
marketed falling within that month. About two-thirds of the 
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annual supplies are handled in the six months from Februaiy 
to July inclusive. 

In Table 1 are given estimates of the capital required for 
depots handling turnovers of from 1 to 20 million eggs per 
aimum. It should be emphasized, however, that very littie 
information is yet available in this country on which estimates 
of this kind can be based with confidence. 


TABLE I.— Estuiatbd Capital Rsqttibbhbnts op Eoo-packino 

Depots. 


Turnover in Eggs 

1 

2 

3 

5 

10 

20 

million million million million million million 


£ 

£ 

£ 

£ 

£ 

£ 

Premises 

250 

260 

260 

400 

1,000 

1,600 

Office furniture and 

fittings 

60 

60 

60 

76 

100 

160 

Vans .. 

260 

600 

760 

1,000 

2,000 

4,000 

Collecting boxes 

30 

60 

90 

160 

300 

600 

Candlers and trays .. 

10 

10 

10 

15 

• 20 

30 

Orading apparatus .. 

20 

20 

20 

20 

40 

80 

Preliminary and miscel- 

laneous expenses .. 

30 

40 

60 

60 

100 

160 

Total fixed capital 

640 

930 

1,220 

1,720 

3,560 

6,610 

Working capital .. 

310 

620 

940 

1,650 

3,100 

6,200 

Non-returnable boxes 

20 

40 

60 

100 

200 

400 

Total .. 

970 

1.690 

2,220 

3,370 

6,860 

13,110 


Fixed Capital .—^The estimates of fixed capital relate to an 
organization having one centralized depot. At the present 
time, no examples of centralized stations handling turnovers 
of 5 million eggs and over exist in this country. 

(a) Premises, —Where suitable buildings already exist and can be 
rented, capital expenditure under this head will be unnecessary, the 
rent being an item of current expenditure. Obviously, capital expen¬ 
diture on buildings will depend on local conditions, as well as on the 
type of structure selected; but, from the point of view of efficient 
working, elaborate or costly bmldings are not required. A well-built, 
weather-proof shed about 60 ft. by 20 ft., having plenty of window 
space, wood flooring, doors at either end, and with ready access to 
the road, would maet requirements for a turnover of up to three million 
eggs. These premises would have to house the testing and grading 
equipment, boxes, and office furniture. For larger turnovers, more 
spacious accommodation would be required, and might also be justifled 
on other grounds. 

(b) Office Furniture^ etc, —The office furniture required may be very 
limited, and acquired second-hand. The cost of typewriter, desks, 
chairs, and the necessary stationery, including files, ledgers, notepaper, 
etc., should not exceed £60 on a turnover of not more than three 
million eggs. 

(c) Motor Transport, —Capital outgoings on motor vans, etc., will 
depend entirely on the area to be served, its topography, condition of 
the roads, distribution of senders within the area, and the availability 
of other means of transport. As a general rule, however, a collecting 
service for producers* supplies will have to be organized, and it would. 
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in most oases, be better for the depot to arrange its own collecting 
service than to hire independent contractors. Moreover, it will usually 
be economical, especially if trade is done with retailers, to send a 
proportion of packed eggs away by road rather than by rail; the 
existing stations do, in fact, appear to distribute tlie greater proportion 
of their supplies by road. Roughly, one motor van (25 cwt.) would 
be required for every million eggs turnover, although economies in the 
use of motor transport would naturally follow from the intensive 
development of the area served. For tho purposes of Table 1 the numbers 


of vans required have been put as follows :— 
Turnover 

1 million eggs 

No. of vans 
1 

2 ,, ,, 

,, 

.. •. 

.. 2 

3 ,, ,, 


.. *. 

3 

6 ,, ,, 

,, 

.. .. 

4 

10 „ „ 

,, 

.. .. 

8 

20 



16 


(d) Collecting Boxes ,—Suitable, second-hand collecting boxes may be 
bought for as low a figure as 6d. each, while new boxes of different 
types range from 2s. 6d. to 12s. Cd., complete with fillers and flats. 
Fillers and flats cost from 6d. to Is. per set; “ raylito ” fittings used 
by one firm cost 69s. per gross. For the present purpose, tho price of 
2s. 6d. per box complete with fittings has been taken. The number of 
boxes required is estim^-ted to be two and a-half times the number 
required for tho maximum weekly turnover. Collection being made 
from farms only once a week, it would be necessary to have a stock of 
empties equal to the number out of the depot, and also a margin to 
allow for breakages, rejiairs, and increased business. 

(e) Testing and Grading Apparatus. —^Testing and grading apparatus 
would be a relativel}^ small capital expense. A suitable candling 
apparatus costs £1 complete, and a “ Baker ’* Grader £20 ; egg trays 
are a trifling cost. With continuous working, one 480-egg “ Baker ** 
Grader would bo sufficient to deal with five million eggs. 

(f) Preliminary Expenses and Miscellaneous. —This includes registra¬ 
tion foes in the case of co-operative packing stations and other 
expenditure not elsewhere provided for. 

\ Working Capital .—^The amount of working capital required 
depends upon the quantity of unsold stocks, and on the 
debts due to any particular time, as well as the extent to which 
provision must be made for recurring expenditure not 
immediately recoverable from sales. The current assets of 
certain existing stations amount to about 10 per cent, of sales, 
but, owing to their cautious policy of accumulating funds at 
the bank and to the liberal credit allowed in some cases to 
buyers, it is probable that this figure might be safely halved 
for the purpose of estimating the average amount of working 
capital required by future depots. This would amount to 
rather more than twice the value of the average weekly turn¬ 
over, which was the amoimt suggested by the manager of one 
society. The amount of working capital actually subscribed 
need, however, be relatively small; the balance may be 
obtained by short-period credit from suppliers, or by utilizing 
bank overdrafts. Existing societies adopt either or both of these 
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metdiods. In time, reserves and aooumnlated profits might 
help to provide the necessary working capital. At the outset, 
a conservative policy would, no doubt, aim at obtaining a 
faiiiy high proportion of subscribed working capital, and at 
cash or short-credit sales, thus leaving a margin of borrowing 
poww in the htmds of the organization to meet extraordinary 
expenditure. .. On the other hand, bank overdrafts would 
probably bethe cheapest method of financing the extra 
business done in the season of maximum supfdies. 

Nm-reiurncMe Boxes .—^The cost of these should be con¬ 
sidered as part of the working capital, but at present few 
stations use exclusively non-returnable boxes. The cost may 
be reckoned to be 2b. per box made-up, inclusive of fittings, 
or Is. lOd. in shooks. It is, however, expected that cheaper 
boxes will soon be obtainable, especially where large quantities 
are ordered. About a fortnight’s requirements should always 
be kept on hand. 

n.— Budget Estuuate for the First Fiiiaacial Tear.— In regard 
to this. Table 11 can hardly amount to much more than 
guesswork, but some such estimate is important in determining 
the expenses margin on which packing depots of varying 
turnovers are likely to be able to work. 

TABLE II. —Budget Estimate of Expenditube akd Revenue 

DUBINO THE FiNANClAl. YeaB. 


Turnover 

1 million 

3 million 

6 million 

IXPBNDITUBE 

£ 

£ 

£ 

Salaries and wages — 

Manager 

200 

300 

360 

Other staff .. 

76 

200 

260 

Transport — 

Motor expenses 

240 

670 

880 

Carriage (rail) 

40 

100 

160 

Egg boxes 

260 

760 

1,260 

Oiher expenses — 

Rates and taxes .. . 

Light, heat, etc. 

Insurance 

Repmrs 

Printing and stationery 

116 

160 

200 

Cheques, stamps, telephones 
Audit fee 

Bank charges 

Bad debts.^ 

Depreciation — 

Buildings and fixtures 

20 

20 

25 

Motor vans .. 

60 

160 

250 

Egg boxes. 

10 

30 

50 


——■ - 

..—.. 

_ .... 


1,000 

2,380 

3,405 
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1 million 3 million 6 million 

B. Revbkus £ £ £ 

Margin of Id. per doz. .. 347 1,041 1,735 

2d. .. .. 694 2,082 3,470 

„ 3d. „ .. 1,041 3,123 5,205 

„ 4d. „ .. 1,388 4,164 6,940 

The provision for “ other staflE in the salaries and wages 
group includes graders and testers and clerical staff. 

For a turnover of a million eggs, a single, efficient assistant 
and the manager could undertake all the work of running the 
depot. For a three-million turnover, three women graders and 
a clerk (female) would be required ; a staff of four testers and 
graders and one clerk could handle a turnover of five million. 
Wages would vary with local conditions, but, in coimtry 
districts, a wage of 6d. per hour for female labour is about 
the standard rate. Collectors’ wages are charged to “ motor 
expenses,” and may be placed at from £2 to £3 per week. 

According to the above estimates, a margin of 3d. per 
dozen on eggs sold would enable a society with a turnover 
of a million eggs to meet expenses, including cost of collection 
and delivery, and pay interest on capital. On a turnover of 
three million eggs, a margin of 2Jd. per doz. would also allow 
this to be done, and would leave a fair margin of profit. 
A margin of 2d. per doz. would suffice to pay working 
expenses on a turnover of five million eggs. 

nL— Relation of Business Organization to Capitalization and 
Running Costs. —It would seem from Table I that, as far as 
outlay on fixed capital is concerned, the most economic unit 
would be a depot handling about 20 million eggs. It is, 
however, impossible to lay down any imiversally applicable 
rule in the matter, since so much depends on the area to be 
served and the location of markets. In Wales, for example, 
where production is mainly carried on in the narrow valleys, 
between which communication is difficult, the large centralized 
station with wide collecting area is generally unsuitable. In 
this case, it would probably be more economical to run small 
local units, autonomous as regards capitalization and working, 
which would consign their produce to the order of a central 
selling organization. Another method is that adopted by an 
English society having a turnover of about 20 million eggs; 
this operates about 30 depots, at 20 of which eggs are collected, 
tested, and graded, and sent direct to producers, while the 
other 10 act purely as collecting stations. The present policy 
of the society is, however, to centralize packing at a few 
points, and reorganization is proceeding in this direction. 
Deoeutralization often has the advantage of cheapening 
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coUeotion costs, especially when the area is not Y&ey intoosely 
populated; but against this must be placed the disadvantage 
arising from lack of control of quality and uniformity of 
grading, and from heavier administration and overhead costs. 

The establishment of collectmg points within the taea of 
a centralized station is, however, frequently an undoubted 
economy. For this piu'pose several societies have made 
arrangements with Women’s Institutes to act as collecting 
organizations in the villages. In one case, a Women’s Institute 
has become a corporate member of the society by purchasing 
a share, and is, in this way, able to participate in the profits 
of the society. 'The Women’s Institute hires a room in a 
village on market day, where the secretary or other voluntary 
workers attend to receive supplies, which are afterwards 
collected by the society’s lorry; the work of distributing 
returns among suppliers is also done through the Women’s 
Institute organization. Work of this kind is usually done 
voluntarily, but in some cases it might pay the packing 
station to allow a small premium of, say, ^d. per doz. to cover 
the costs of performing the work. 

****** 

THE EFFECTS OF INTENSIVE MANURING 
ON TWO VARIETIES OF WHEAT 

Communicated by the National Inatitute of Agricultural Botany. 

SoMB trials carried out by the National Institute of 
Agricultural Botany at Cambridge in the past two seasons 
suggest that, given typical wheat land and a suitable variety, 
judicious expenditure on manures for wheat is a profitable 
investment even at the present low grain values. The facts 
are here given with a warning that caution is necessary in 
drawmg conclusions from work lasting for two seasons only 
at a single centre. 

Two trials of Yeoman II, with Squarehead’s Master as con¬ 
trols, were sown in 1926-27 and repeated in 1927-28, the one 
normally, the other intensively manured, but otherwise under 
identical conditions. The accuracy of the trials left nothing to 
be desired, as the experimental error in no case exce^ed 
+ 1’02 pur cent. The soil in both years was a heavy clay with a 
gault sub-soil; the altitude was 80 ft. The 1926-27 trials 
followed a crop of mixed seeds hay, the 1927-28 trials bare 
fallow with a crop of mustard ploughed under in August, 1927. 
The dates of drilling were, in 1926: normal trial, October 22; 
intensive trial, October 26. In 1827 drilling for both trials was 
.carried out on NoTcmber 3. Xn bothjyears it was fouxid that the 
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diflferent manurial treatments made no material difference to 
the times taken by the varieties to ripen. 

Ten loads of farmyard manure per acre were applied in 
August, 1926, to the whole of the 1926-27 trial area. No dung 
was applied in 1926 or 1927 to the 1927-28 trial area. 
Particulars of the artificial manures follow :— 

2926-27^ Nor^nal Manuring Intensive Manuring 

Date of Manure Trial Trial 


Application 

Hate per 

Cost per 

Hate per 

Cost per 



acre 

acre 

acre 

acre 



cwt. 

S. (1. 

cwt. 

R. d. 

23.3.J927 

Superj)hoR])hal e 

2 

6 9 

2 

6 9 

22.4.1927 

Suporphospliato 

- 

- 

2 

6 9 

22.4.1927 

Kainit 

— 

- 

2 

6 0 

22.4.1927 

Sulphate of 


- 

2 

25 0 


Ammonia 





28.4.1927 

Nitrate of Lime 

1 

11 9 

1 

11 9 

20.5.1927 

Nitrate of Lime 

“ 

“ 

2 

23 6 

Total cost pei‘ acre .. 


IS 6 


79 9 

1927-28 

Normal Ma-nuring 

Intensive 

' Manuring 

Date of 

Manure 

Trial 

Trial 

Application 

Hate per 

Cost per 

Hate per 

Cost per 



a(rc 

acre 

acre 

acre 



cwt. 

S. (i. 

cwt. 

s. d. 

1.3.1928 

Sulphate of 


- 

1 

11 0 


Ammonia 





9.3.1928 

Ground Rock 

2 

() 2 

2 

6 2 


Phosphates 





9.3.1928 

30 per cent. 

i 

2 3 

i 

2 3 


Potash Salts • 





22.3.1928 

Ground Rock 

_ 

_ 

2 

6 2 


Phosphates 





22.3.1928 

30 ])er cent. 



1 

4 6 


Potash Salts 





25.4,1928 

Nitrate of Lirno 

H 

16 6 

u 

16 6 

12.5.1928 

Nitrate of Limo 


- 

2 

22 2 

Total cost per acre .. 


24 11 


68 9 

The results of the trials 

are summarized 

in the 

following 

table :— 


Total Yields Dry Weight 

Value of 



per acre of grain 

thrashed. 



as thrashed : as per- 

gram per 




centage of 

acre at 



Straw 

Grain control 

current 

1926 27 


cwt. 

cwt. 


values 

. 





£ s. d. 

Yeoman TT 

N ormal manuring? 30’ 0 

24-7 JOO-7 

13 5 5 

Yeoman II 

Intensive manur- 

36-3 

31*6 105 

16 18 8 

Squarehead’s 

Normal manuring 33-7 

24-3 100 

13 1 3 

Master. 






Squarehead’s 

Intensive manur¬ 

37*9 

29-9 100 

16 1 5 

Mc^ter 

ing. 






3d 
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1927-28 


Yeoman II Nonnal manuring 40-0 

30*2 

90*7 

13 

19 

4 

Yeoman II Intensive manur- 53*2 

39*4 

104*3 

18 

4 

5 

ing. 

Squarehead’s Normal manunng 37*1 

30*3 

100 

14 

0 

3 

Master. 

Squarehead’s Intensive manur- 54*2 

37*9 

100 

17 

10 

7 


Master. ing. 

Value of grain taken in 1926-27 at 10s. 9d. per cwt. for both varieties. 
Value of grain taken in 1927-28 at 9s, 3d. per cwt. for both varieties. 


If the cost of application of the extra manures is regarded 
as balanced by the value of the increased quantity of straw, the 
financial results may be stated as follows :— 



Additional 

Additional 

Profit 


Cost of 

Return 

on 


Intensive 

from 

Intensive 


Manuring 

Intensive 

Manuring 


per 

Manuring 

per 


acre 

per acre 

acre 


£ s. d. 

£ s. d. 

£ 8. d. 

Yeoman II, 1926-27 

.313 

3 13 3 

0 12 0 

Yeoman II, 1927-28 

. 2 3 10 

4 5 1 

2 1 3 

Average .. 

. 2 12 7 

3 19 2 

1 6 7 

Squarehead’s Master, 1926-27 . 

.313 

3 0 2 

•0 1 1 

Squarehead’s Master, 1927-28 . 

. 2 3 10 

3 10 4 

1 6 6 

Average 

. 2 12 7 

3 5 3 

0 12 8 


* Loss 

The additional manuring has paid with both varieties, but 
Yeoman II has returned 13s. lid. per acre more than Square¬ 
head’s Master. This, however, is not the whole story. The only 
effect of the manuring on diseases was that mildew and rust 
were rather more noticeable in the intensively manured than 
in the normal trial in 1927-28. In 1926-27 Yeoman II stood 
well in both trials, but 30 per cent, of the Squarehead’s Master 
was lodged in the normal trial and 75 per cent, of it was badly 
lodged in the intensively manured trial; while, in 1927-28, a 
year when lodging was remarkably rare, Squarehead’s Master 
was badly lodged in the intensively manured trial, but 
Yeoman II stood well, except where parts of the adjacent strips 
of Squarehead’s Master had collapsed upon it. Moreover, some 
injustice has probably been done to Yeoman II by valuing its 
grain at the same figure as Squarehead’s Master; for the Home- 
Grown Wheat Committee of the National Association of 
British and Irish Millers, who have made milling and baking 
tests with the produce of the 1926-27 trials, state in a report, 
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which will shortly be published, that, so far as the one year’s 
work goes, Yeoman II was improved in quality by intensive 
manuring, but Squarehead’s Master was not. 


EGG MARKETING SCHEME 
PROGRESS OF ORGANIZATION 
The progress that has been made with the organization 
of the egg marketing scheme is satisfactory and well up to 
expectations. By October 6, 1928, applications for accrediting 
packers under the scheme had been forwarded by County 
Branches of the National Farmers’ Union as follows :— 

No, of Applications 


County forwarded 

Cambridge . . . . . . .. . . . . 2 

Carmarthen . . . . . . . . . . 3 

Cornwall . . . . .. .. . . .. 9 

Devon . . .. .. . . . . .. 3 

Essex . . . . .. . . .. . . 1 

Hampshire . . . . .. . . . . . . 2 

Hertford . . . . .. . . . . .. 2 

Kent .. . . .. ,. . . .. 1 

Lines. (Holland) .. .. .. .. .. 1 

Lines. (Kesteven) . , .. . . . . . . 1 

Norfolk . . . . . . . . . . . . 7 

Oxford . . .. . . . 3 

Somerset . . .. .. . . . . .. 8 

Warwiek .. . . .. .. . . .. 2 


45 

Further applications are known to be pending, and it is 
anticipated that the numbers will be greatly increased in 
the near future. The premises and equipment have been 
inspected in each case, and, where necessary, advice has 
been given as to any alteration or improvement considered 
desirable. 

Modifications in Detail. —^At a meeting of the Poultry 
Advisory Committee held at the Ministry of Agriculture and 
Fisheries on September 25, 1928, the following modifications 
were suggested for the Minister’s consideration :— 

Orade Nomericlature, —^That the grade designation 
“ Medium ” should be dropped for both hens’ eggs and ducks’ 
eggs as being likely to react adversely on the selling capacity 
of the grade; that, instead, the designation “ Pullet 
Standard ” should be adopted for hens’ eggs and Ducklet 
Standard ” for ducks’ eggs ; that the designation “ Special 
Duck ” should be substituted for that of ‘‘ Extra Duck,” in 
order to bring the grade terms for ducks’ eggs into line with 

8d2 
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those adopted for hens’ eggs ; and that the Small ” grade, 
i.e., for eggs below Pullet and Ducklet Standard, should not 
be made a statutory grade. 

Grade Weights .—That instead of defining the grade weights 
on the basis of the 120 unit, a minimum egg weight should be 
specified for each grade, in order to simplify the system and 
to make possible the accurate application of the grade terms 
to small quantities. That the minimum egg weights should 
be as follows :— 

Minimum Egg Wright 

Sj)ecial .. .. .. .. . . 2^ oz, 

Stanciard .. .. .. ., . . 2 oz. 

Pullet Standard .. .. .. . . IJ oz. 

Si>ecial Duck .. .. .. . . 2} oz. 

Standard Duck .. .. .. .. 2j oz. 

Ducklet Standard .. .. .. . . ^ oz. 

Qv/intity Qualification. —That, in order to allow for the 
falling-oflf ill production in August and Sci^tember, the 
minimum quantity of eggs which applicants are required to 
handle weekly in order to qualify as accredited packers should 
be 20 cases during those months. The quantity qualification 
as thus revised would be as follows :— 

The equivalent of ■ 

January to July (inclusive) .. .. —30 castes holding 30 dozen 

August and September .. .. .. — 20 cases holding 30 dozen 

October to December (inclusive) .. ~10 cases holding 30 dozen 

N.B.—In the original scheme, the recjiiirements for Augu&t and 
September were the same as for January to July. 

The question of modifying the qualifying turnover for 
accredited packers in favour of co-operative societies with 
branch depots was considered, but it was recommended that 
no change should be made. 

Packages. —That, in order to facilitate trade with small 
buyers and also to enable “ Specials ” to be packed in small 
units, the National Mark should be permitted to be applied 
to full, non-returnable cases containing 10 dozen, 16 dozen 
and 20 dozen eggs, in addition to the 30-dozen size commonly 
in use in the trade. The Committee reiterated the view that 
only new non-returnable cases should be allowed for packing 
eggs sent out under the National Mark. 

That any concession granted for the use of returnables 
should only apply to an existing stock of cases. 

That fiberite, fibre board and corrugated board containers 
should be permitted for the packing of eggs imder the National 
Mark, the types of container and the method of packing to 
be approved by a Sub-Committee of the Poultry Advisory 
Committee which has been appointed for that purpose. 
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Cartons, —That the packing of eggs in 1-dozen and J-dozen 
cartons of patterns approved by the Ministry should be per¬ 
mitted, and that packers should be encouraged to develop 
this method of packing, and allowed to use a National Mark 
label for sealing the cartons. 

Date of Packing, —That the date of packing should be 
marked on all cases. 

Marks. —That the regulations to be made under Sections 8 
and 4 of the Agricultural Produce (Grading and Marking) 
Act, 1928, should prescribe that preserved, cold-stored and 
chemically-stored eggs should be marked with the words 
“Preserved,” “Chilled” or “Cold Stored” and “Sterilized,” 
respectively. The use of the initial letters “ P ” “ ” and 

“S” as an optional alternative was considered, but dis¬ 
approved as affording insufFicient indication to the public. 


NOVEMBER ON THE FARM 

J. R. Bond, M.B.E., M.Sc., N.D.A. (Hons.) 

Agricultural Organizer for Derbyshire, 

Seasonal Notes. —November is a transition month in the 
farmer’s year ; it embraf*cs the end of the grazing season and 
the beginning of winter rationing, and marks the close of the 
busy season and the commencement of dead winter-period, 
when, as regards field work, it is neither possible nor necessary 
to make much haste. This month is often characterized by 
evening fogs and rimes, and frequently severe frosts overtake 
the remnants of the mangold and potato crops. These frosts 
also complete the mortification of the last tree-leaves, which 
then blow off on the occurrence of the autumn blasts with 
which this month is proverbially associated. By the end of 
the month the normal temperature has fallen to 41'^ F. in 
the Eastern and Midland counties, and 43® to 44® F. in the 
Southern shires. In the latter areas, appreciable growth of 
grass and young com—and certain perennial weeds—con¬ 
tinues ; but in the other districts, where the mercury sinks 
to 36® F. at night and rises only to 46® F. in the day, little 
vegetative development can take place. In the matter of 
sunshine, November ranks, with December and January, as 
one of the three darkest months. 

Late Wheat Sowing. —In remarkable contrast with con¬ 
ditions obtaining a year ago, excellent progress has been 
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possible this year in the cleaning of stubbles and their pre¬ 
paration for sowing. It is anticipated, therefore, that Novem¬ 
ber drillings will be confined to the land recently cleared of 
potatoes, mangolds and sugar beet, and such of the lea ground 
as became too hard and stubborn for team ploughing until 
softened by the rains of October. The general custom is to 
allow lea land to lie for a month or so after ploughing. The 
reasons for this practice are to allow the soil to mellow down 
and the lea-stubble residues to die and decay. When sown on a 
recently ploughed grass furrow, winter corn is apt to become 
root-fallen, a result of the soil settling upon itself as the grass 
root fibres rot away ; the fresh fibrous turf also holds the soil 
too open for the best resistance of winter weather conditions. 
Where lea ploughing for wheat has been unavoidably delayed, 
it is advisable to skim and harrow out the turf, then plough it 
down imder a deep furrow. Under these conditions it would 
seem desirable to apply a dressing of artificial manures to assist 
the young plant in establishing itself in the seed bed, which 
has not had sufficient time for the liberation of an adequate) 
supply of plant food material from the soil reserves. 

The preparation of a seed bed for wheat, after green crops, 
is a matter on which different opinions are held. Discussing 
the possibility of reducing labour costs in com growing, Mr. 
James Wyllie, Advisory Economist at Wye, in his recently 
issued Report No. VI, asks : Is it necessary to plough at all 
for wheat after potatoes ? This question was the subject of an 
experiment at Rothamsted in 1915 and 1916. In the first 
year, wheat drilled on the unploughed potato tilth gave only 
a bushel per acre less than the ploughed and drilled plot; 
in the next year, however, there was a difference of eight bushels. 
Obviously, on land that readily runs together and becomes 
muddy on the surface, it is advisable to plough down the fine 
top tilth left by the potato-spinner and to bring up a little 
material that will lie on the surface in the shape of egg-sized 
clods. On lighter soils, probably, ploughing would be un¬ 
necessary, especially where a disc drill is used ; and it is a well- 
established practice to put wheat in after potatoes by merely 
broadcasting and covering with a light, three- or four-furrowed 
skim plough. 

Mangold land does not receive the same fine breaking up as 
that which has been treated with a potato digger. Consequently, 
tillage of some kind is generally necessary in this case to ensure 
sufiEicient covering of the seed. Probably broadcasting the 
seed and covering it by disc harrowing is as satisfactory as any 
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of the labour-saving methods of sowing, provided that the 
mangold tops have been properly spread. In covering seed by 
discing, however, it is important to remember that the discs 
throw the soil and seed inwards ; and, unless the implement is 
operated in such a way as to overlap half the width of the 
previous traverse, the braid will be found to be uneven, with 
thick and thin strips alternating. One reason for the general 
preference for ploughing, instead of discing or cultivating the 
seed in, is the fact that turning the furrow over has a cleaning 
effect not produced by the other implements, and in some 
years even the mangold land is not free from weeds after 
harvest. 

Many farmers do not pay the attention to water-furrowing 
their winter corn which is justified by the assistance which the 
crop receives from the operation. As in under-draining, it is 
better to prevent water from running into the lower parts of the 
field than to remove it after it has arrived there. A few well- 
planned grips may, therefore, be cut for preventive purposes. 
The opening of plough-furrows across the headlands is some¬ 
times all that is needed on fairly level ground. 

Winter Manuring. —From the point of view of obtaining a 
good tilth for roots in spring, it is very desirable to apply the 
dressing of yard manure in the autumn or winter. Where cows 
and pigs are kept there is a certain amount of recently-made 
manure available at this time of the year; but, generally, 
autumn manuring involves the keeping of manure made during 
the previous winter. Lea stubbles can be manured for wheat 
when the crew yards are cleaned out in August and September ; 
but to be able to apply a liberal dressing of dung after cleaning 
stubbles for roots and potatoes, some of the manure has to be 
left undisturbed in the yards until this time of the year, when 
the yards are required and perhaps occupied by a new lot of 
cattle. In some districts it would be regarded as doubtful 
husbandry to keep manure back for a whole year, instead of 
using as much of it as possible for the green crops sown in the 
spring. 

That a considerable loss takes place in manure kept through 
the summer, even when left, solid and undisturbed, was shown 
by Professor Wood’s experiment over 20 years ago : storage 
for six months involved a loss of about one-third of the 
dry matter and nitrogen present in the dung when made. It 
would seem, therefore, that there is still room for study and 
experiment with a view to finding a compromise between the 
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evils of wasting valuable manurial ingredients by storing 
through the summer and, on the other hand, the objections to 
putting long manure into the land in spring under conditions 
which experience has shown to be unsuitable for this practice. 
Possibly chaffing the straw before using it as litter would help 
to accelerate its decay—it certainly facilitates its distribution 
in the field ; but there still remains the fact that it is un¬ 
desirable to plough heavy land after about the end of February. 
The application of manure in the drills is practicable only in 
districts where ridge husbandry is appropriate. Its adoption 
also prevents close drilling, which is essential for heavy yields 
of roots ; and, without the aid of a mechanical dung spreader 
for work between ridges, delay as well as loss of soil moisture 
may be occasioned by the adoption of this practice. 

Where, as in the management of cows, the manure is removed 
from the sheds twice daily, and part of the output is utilized 
on meadow land, the ideal to be kept in view is the avoidance of 
storing the manure at all: subject to the limitations imposed 
by weather conditions (which determine whether it is possible 
to cart manure on to the land every day in the winter), the 
barrows or conveyors which bring the dung from the sheds 
should be emptied direct into a cart or a mechanical spreader 
for distribution in the field as soon as a load has been 
accumulated. Chaffing has already been mentioned as a means 
of rendering the litter easy to spread ; it is also a means of 
economizing straw, which generally is not abundant on dairy 
farms. 

Calf Rearing. —Under natural conditions cows do not bring 
forth their young at this time of the year ; and, as every dairy 
farmer knows, it is not e4sy to arrange for a sufficient proportion 
of autumn and winter calvings. It is necessary, however, to 
have calves in autumn ; and where an endeavour is being made 
to breed systematically, and to raise young stock bred from the 
best milkers, rearing has to be continued through the autumn 
and winter months (when it is both expensive and difficult) as 
well as in the spring, when milk is cheap and plentiful and 
conditions are otherwise favourable to the well-being of young 
animals. 

The autumn-and winter-bom calves have to conform to the 
need for economy in the matter of the allowance of whole 
milk; and unfortunately this stringency in their diet coincides 
with a time of the year when sunshine and green food—both 
important sources of essential health faotora — are least 
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abundant. Bearing this in mind, the value for calves, receiving 
little new milk, of such green food as can be provided and a 
small daily allowance pf cod liver oil, will be readily understood. 

It has been abundantly proved, both in experiments and in 
farm practice, that good calves can be reared without the use 
of more than 50 gallons of whole milk per head. Under skilful 
management, even this quantity can be appreciably reduced; 
on the other hand, there arc many who disapprove the policy 
of reducing the allowance of milk to a minimum, on the ground 
that parsimony at this stage is afterwards reflected in the 
health and wearing qualities of the mature animal. 

At one time, it was thought necessary to feed the milk sub¬ 
stitutes in the form of gruel; and it may be the case that a 
judicious compromise between the all-gruel and the all-dry 
method of rearing is the best. There is no doubt, however, that 
calves can be taught to cat and thrive on diy concentrates at a 
comparatively early age, and many farmers have adopted the 
dry method on account of its great convenience, beside the fact 
that it avoids the need for purchasing expensive calf meals. 
A typical simple mixture used for this purpose is linseed 
cake, 2 parts by weight; crushed oats, 3 ; bran, 1 ; and 
fish meal, Palm kernel meal, which gave such good 
results in the trials carried out by the ll.A.S.E. and in 
subsequent experiments, may form part of the mixture. 

Calves begin to eat concentrates at about three weeks old, 
young ones learning from those a little older ; their capacity 
steadily increases until, at three months old, they are able to 
consume as much as 5 lb. per head per day, if permitted : 
this is equivalent to two gallons of milk. The allowance of 
whole milk is gradually reduced from about 12 lb. per day at 
three weeks old to 6 lb. at eight weeks, or when the calf is able 
to eat 2| lb. of concentrates—^the equivalent of 10 lb. of milk. 
Whole milk is discontinued entirely at 12 weeks. Water and 
hay are supplied ad libitum. 

One of the essentials to successful calf rearing is a dry lair. 
In the case of young calves, bedding is not a matter in which 
economy can be carried very far. 
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NOTES ON MANURES 

H. V. Gabneb, M.A., B.Sc., 

Bothamated Experimental Station, 

Basic Slag. —There is no doubt that the outstanding 
manurial requirement of most of our permanent grassland 
is phosphate. Phosphatic manures are usually the most 
promising agents of improvement for pasture which is being 
treated for the first time, and frequently form the most 
profitable means of. maintaining the better condition. 
Although bones had been in common use in certain districts 
for c(mturies, the wider appreciation of the value of phosphate 
on grassland came with the discovery in 1886 of a new and 
very effective source of phosphate in the finely-ground slag 
from the basic Bessemer steel-making process. The striking 
effect of basic Bessemer slags as grassland improvers was 
brought out in a series of classical experiments by Sir Wm. 
Somerville and his successors. Aided by its spectacular 
effects on poor clay land pastures, the reputation of basic 
slag was rapidly made during the ’nineties of last century. 
Farmers had available a. comparatively cheap source of 
phosphate, which was easy to handle, and which, without 
assistance from other fertilizers, produced quick, striking and 
fairly la»sting improvement in poor to medium permanent 
pastures on many of the typical grassland formations. At 
the same time details of the successful use of basic slag over 
long periods were being worked out at the Cockle Park experi¬ 
mental station in Northumberland, and certain questions with 
regard to the best methods of application were being answered. 
A whole series of trials by the County Authorities bore out 
the general results. All this was done with a product which 
is no longer produced in this country. The basic Bessemer 
process has, in recent years, gradually given place to the 
open hearth process of steel manufacture, and this has brought 
about certain changes both in the grade and composition 
of the resulting basic slags. 

Bessemer slags contained as a rule about 18 per cent, of 
total phosphoric acid, of which 80 per cent, was soluble in 
2 per cent, citric acid, and a statement of the amount of 
citric-soluble phosphate was usual on sale and was recognized 
under the Fertilizers and Feeding Stuffs Act of 1906. The 
open hearth slags which represent the whole of the present 
home output range in grade from about 9 to 16 per cent, of 
phosphoric acid. Many of these have a citric solubility of the 
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same order as that of the pre-war slags, but in the manu¬ 
facture of others fluor-spar is added to the contents of the 
steel furnace and this has the effect of lowering the citric 
solubility. 

Purchasers of basic slags have therefore available open 
hearth slags containing from 9 to 16 per cent, of phosphoric 
acid ; some of these have been made with fluor-spar and 
some without. There is also a relatively small amount of 
imported basic slag of a grade and solubility very similar 
to the pre-war Bessemer slags. 

The statement of citric solubility ceased to be customary 
after the war and is not compulsory at present. It never¬ 
theless provides a useful guide to farmers, and basic slags 
of over 80 per cent, solubility are frequently sold with this 
guarantee. These open hearth basic slags of high solubility 
may bo regarded, when compared on the basis of equal 
amounts of phosphoric acid, as equal in their action to the 
pre-war Bessemer type. They are therefore very valuable 
phosphatic fertilizers, no matter whether low or high in 
phosphate content, and the general findings of the earlier 
work may be applied to them. The fluor-spar slags have 
proved themselves to bo distinctly loss effective in the first 
year or two than the types of high citric solubility. It is 
understood, however, that the proportion of homo-produced 
slags which show a citric solubility of 80 per cent, or more 
has increased in recent years. These open hearth slags of high 
solubility can now bo obtained by farmers who make a point 
of stating their requirements with their orders. 

The action of basic slag on grassland is well known. It 
greatly increases the amount of wild white clover and other 
leguminous plants in the herbage and also favours the finer 
grass. The thicker turf produced tends to suppress weeds 
and conserve the water supply. The soil is deepened and 
drained by the root action of the more vigorous herbage and 
a gradual enrichment in nitrogen takes place. These effects 
are most striking in poor, heavy land pasture which is fairly 
open in the bottom and carries no impenetrc^ble mat of 
undecayed residues of vegetation. On such land basic slag 
may increase the stock-carrying capacity two or three fold, 
while on pasture of better class the benefit, although quite 
marked, is naturally not in the same degree. As far as 
dressings are concerned it has been shown that a fairly largo 
initial application is more rapid and effective than the same 
weight of slag applied in a succession of smaller doses. Thus, on 




772 


Notes on Manubes. 


[NoV., 


uiumproved land which needs phosphate, basic slag providing 
200 lb. of phosphoric acid per acre is not too large a dressing. 
This would be provided by 13 cwt. of a 14 per cent, slag 
or 18 cwt. of a 10 per cent. slag. This treatment should last 
for 6 or 6 years, and when it is observed that the good effect 
is beginning to wear off periodic dressings of half the initial 
amount every 3*4 years will usually maintain the improvement. 

A few points are worthy of notice in using basic slag :— 

(1) The slag should be applied when the herbage is 
short and at a time when the grass is dry. 

(2) Any thick mat of decayed vegetation should be 
thoroughly distributed with the harrows before 
sowing, 

(3) When speed of action is required a soluble slag should 
be used. 

(4) Although slag may be applied at any convenient 
time of the year, autumn or early winter is the usual 
season. Basic slag should not be applied when snow 
is on the ground or when heavy rain is expected, 
as under these conditions it runs together and the 
advantage of its fine state of division is lost. 

Other Phosphates. —^While basic slag was the first phosphatic 
manure to be used on an extensive scale for grassland, other 
forms have been the subject of many trials and are valuable 
alternatives under certain conditions. 

Superphosphate was tried alongside basic slag in the well- 
loiown Cockle Park Experiments during the first nine-year 
period. Its effect was very similar to that of slag, particularly 
when used along with lime. Its value for poor grass land 
improvement was discounted by the fact that, in the early 
days, the unit of phosphate was much cheaper in basic slag 
than it was in superphosphate, and, under conditions where 
the lime of basic slag was valuable, the lack of available lime 
in superphosphate was a disadvantage which could only be 
got over by further outlay. On chalky soils and in dry 
situations, however, superphosphate is an excellent source 
of phosphate for grassland. 

Oround Bock Phosphaies ,—^In recent years, attention has 
turned to the use of ground mineral phosphate as an alter¬ 
native to basic slag. Experimental work in Northumberland, 
Essex, North Wides and in many other counties has proved 
the value of ground rock phosphates, particularly those from 
North Africa, for pasture improvement. At the more favour* 
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able centres they have often equalled high-soluble slags in 
their action, but on the whole can be reckoned as about 
equivalent to the lower-soluble types. The conditions for the 
success of rock phosphates are not yet well defined, but fine 
grinding, moist soils, and districts showing a long growing 
period are favourable to their action. Each case must bc^ 
taken on its merits, and there are few districts in which the 
County Agricultural Organizer will not have information with 
regard to the behaviour of mineral phosphates on the local 
soil types. An advantage lies in the concentrated nature of 
the material (27 per cent, phosphoric acid) and the relatively 
low price of the unit of phosphoric acid, which costs rather 
less than one-half as much in raw rock phosphate as it does in 
high-grade slags or water-soluble phosphates. It is to be 
expected that the action of ground mineral phosphate will 
be somewhat slower than that of the more soluble sources of 
phosphate. For this reason the. finer grinding to 85 per cent, 
through the standard sieve should be used when i>ossible. 

Phosphate for Hay. —On heavy soils phosphate used alone 
constitutes, as it were, a complete fertilizer for grazing purposes. 
Potash is present in the soil in good supply; this with the 
phosphate enables clovers to make vigorous growth, and 
the nitrogen thus collected causes a subsequent development 
of better types of grass in the herbage. Grazing results in a 
withdrawal of phosphate, lime and nitrogen, but relatively 
slight quantities of potash. For hay production, however, 
the case is somewhat different, for in addition to the other 
elements the drain of potash is considerable. There arc soils 
which can grow fair crops of hay over long periods with 
phosphate treatment only, but these are rather exceptional 
types which are strongly in need of phosphoric acid. Thus 
a yearly dressing of 300 lb. of basic slag has increased the 
yield of hay from 19| to 26 cwt. at Cockle Park as an average 
increase for 31 years of continuous mowing. In 20 j^ears of experi¬ 
ments on hay at Saxmundham, the unmanured plot averaged 
10 cwt. of hay, but, by j)eriodical dressing with basic slag, the 
yield was increased to 24| cwt., and, by the use of super¬ 
phosphate, to 22^ cwt. These results may be repeated on 
soils such as the above, where phosphates produce the most 
spectacular effects, but on land of rather better natural 
quality, or on the lighter soils, the hay crop will not usually 
be improved to the same extent by phosphate manuring. 
The quality will usually be better, but the gain in yield may be 




774 Notbs on Makubbs. [Nov., 

small. This was brought out by a series of trials carried out 
by the Agricultural Education Association in the yeais 1921>24, 
where the effect of treatment was measured as hay. Out of 
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59 sets of figures derived from 33 grassland centres only 14 
gave definite results in marked increases in the hay crop, 
vrbile the remaining 45 gave no certain increase in bulk, but 
quite frequently a marked increase in quality. 

For hay production in general, therefore, something in 
addition to phosphate will be needed. On some farms a 
certain amount of dung will be available, and this may serve 
to provide the necessary nitrogen and potash to balance the 
phosphatic manures. Ten tons of farmyard manure, in con¬ 
junction with phosphatic fertilizers, providing about 100 lb. 
of phosphoric acid per acre, could be taken as a basis for 
three-year hay crops. If farmyard manure is not available, 
the necessary potash and nitrogen may be applied in the form 
of artificials. The potash will constitute the winter dressing 
and can be applied at the same time as the phosphate. About 

60 lb. of potash per acre, applied as potash salts, would form 
a dressing which could be given in alternative years. Where 
quality in the hay crop is of more importance than bulk, 
phosphate and potash used alone will frequently give quite 
satisfactory results. 


NOTES ON FEEDING STUFFS 

H. E. Woodman, M.A., Ph.D., D.Sc., 

School of Agriculture, Cambridge. 

The Digestibility of Sugar Beet Pulp— The Notes for last 
month dealt with the composition and manurial value of dried 
sugar beet pulp and molasses-sugar beet pulp. It is now 
proposed to give a short account of the results which were 
obtained in the Cambridge investigation into the digestibility 
of wet and dried sugar beet pulp. 

The whole trial was divided into four periods. The first 
period was necessary in order to determine the digestibility 
of the sainfoin and rye-grass hay which was to be used with 
the sugar beet pulp in the rations of the sheep under experi¬ 
ment. The digestibility of dried sugar beet pulp, when given 
in the dry condition, was determined in the second feeding 
period. This was succeeded by a further period in which the 
dried beet pulp was replaced by fresh wet sugar beet pulp. 
In the final period, the effect of preliminary soaking in water 
on the dried sugar beet pulp was investigated. The rations 
which were fed to the sheep in these periods are shown in 
Table I. 
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TABLE I.— Rations fed to the Sheep in the Digestion Tbials. 
Period. Daily Ration. 

1. 1,200 gm. of chaffed sainfoin and rye-grass hay. 

2. 400 gm. of chaffed sainfoin and rye-grass hay-f 800 gin. 

dried sugar beet pulp (fed dry). 

3. 400 gm. of chaffed sainfoin and rye-grass liay-j-4,600 gm. 

wet sugar beet pulp. 

4. 400 gm. of chaffed saiikoin and rye-grass hay+ 800 gm. 

dried sugar beet pulp (fed after soaking). 

During the carrying out of the digestion experiment on the 
wet sugar beet pulp, absolutely fresh consignments of this 
material were transported daily from the Ely Beet Sugar 
Factory. In period 4, the ration of 800 gm. dried pulp was 
allowed to soak overnight in 2,000 c.c. of water, this amount 
of water being easily taken up by the dry feeding stuff. The 
sheep remained in excellent condition throughout the course 
of the investigation and consumed the rations eagerly, no food 
residues of any kind being left in the experimental periods. 
During the periods in which beet pulp was fed, the animals 
were given access to rock salt. 

Digestion Coefficients .—^The mean results for the digestion 
coefficients in the several periods of experiment are shown in 
Table II. 

TABLE II.— Summary of Digestion Coefficients.* 

Period. 12 4 3 





Dried 




Dried 

sugar beet 



Sainfoin- 

sugar beet 

pulp fed 

Wet 


rye-grass 

pulp fed 

after 

sugar beet 


hay 

dry 

soaking 

'pul]l 


per cent. 

per cent. 

per cent. 

per cent. 

Dry matter 

570 

840 

84-2 

83*2 

Organic matter 
Crude protein 

58-7 

86*5 

86-5 

86*5 

56-4 

59-4 

58-3 

61*1 

Crude oil 

40*7 

— 

— 

— 

(Carbohydrate 

641 

92-0 

9M 

910 

(Crude fibre 

53 5 

87-7 

89*7 

89*8 


A striking feature of the data recorded in Table II is the 
close agreement between the values of the digestion coefficients 
in the different sugar beet pulp periods. In the case of the 
digestion coefficient of the organic matter of the beet pulp, 
the same value, namely 86’6 per cent., was obtained in all 
three periods, an extraordinary case of close agreement. 

The data reveal clearly the highly digestible character of 
sugar beet pulp when consumed by ruminants. On account 
of its high fibre content, beet pulp has hitherto been generally 
regarded as more nearly related in character to the coarse 
* The reader is reminded that the digestion coefficient of a feeding 
stuff constituent is the number of parts of that constituent which are 
digested by the animal per 100 parts consumed. 
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fodders than to the concentrates. This view, however, must 
obviously be discarded, and sugar beet pulp must hence¬ 
forward be included in the class of concentrated feeding stuffs, 
a conclusion which is further emphasized by the comparative 
data given in Table HI. 


TABLE III. —Digestion Coefficients of the Ohganic Matter of 
Sugar Beet Pulp and Typical Concentrates. 

Palm 


Sugar beet 

Barley 

Maize 

Flaked 

Linseed 

kernel 

pulp 

meal 

meal 

maize 

cake 

cake 

per cent. 

I)er cent. 

I)er cent. 

per cent. 

per cent. 

per cent. 

86-5 

81*7 

87*8 

95-4 

80-1 

70-8 


It will be noted from Table HI that sugar beet pulp is more 
digestible than plain kernel cake, linseed cake and barley meal. 
Its digestibility compares very satisfactorily with that of 
another important carbohydrate food, namely, maize meal. 
It is also interesting to realize {see Table JI) that the process 
of drying the wet sugar beet pulp in the factory does not 
depress its digestibility. Further, from the standpoint of 
digestibility, it is immaterial whether the dried product is 
included in the rations of ruminants in the dry or the soaked 
condition, preliminary soaking of the dried beet pulp in water 
having occasioned no measurable improvement in the degree 
to which the material was digested by the sheep. 

Digestibility of Carbohydrates aifid Cnvde Fibre ,—It is of 
special importance to note the extent to which the carbo¬ 
hydrate and crude fibre of the beet pulp were digested by the 
sheep, since these constituents respi^ctively comprise about 
()5 and 20 per cent, of the dry matter of the feeding stuff. The 
digestion coefficients of the carbohydrate were high through¬ 
out, being 92*0, 91*1, and 91*0 per cent, respectively in periods 
2, 4 and 3. Factory drying, therefore, does not affect the 
digestibility of this constituent, nor is anything to be gained 
in this respect by soaking the dried beet pulp before feeding. 
The significance of these high values is made clear by the 
data recorded in Table IV. 


TABLE IV.— Digestion Coefficients of Carbohydrate in Sugar 
Beet Pulp and Ty'pioal C’oncentrates. 

Palm 


Sitgar beet 

Barley 

Maize 

Flaked 

Limeed 

kernel 

pulp 

meal 

meal 

maize 

cake 

cake 

per cent. 

per cent. 

per cent. 

per cent. 

j)er cent. 

per cent. 

91-(>~920 

88-7 

920 

97-1 

80-5 

78*6 


It may be concluded from Table IV that ruminants are 
able to digest the carbohydrate of sugar beet pulp more 
efficiently than that of concentrates like palm kernel cake 
and linseed cake. From the point of view of digestibility of 

8 £ 
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this constituent, sugar beet pulp and maize meal may be 
regarded as about equal. 

The digestion coefficients for the crude fibre of the sugar 
beet pulp, namely, 87*7, 89*7 and 89*8 per cent, for periods 
2, 4 and 3 respectively, are the highest which have so far 
been obtained in digestion trials at Cambridge for fibre 
digestibility, being even higher than the best value obtained 
for the digestibility of the fibrous constituent of young 
pasture grass, namely, 85-8 per cent. The fibre in sugar beet 
pulp is very little inferior in respect of digestibility to the 
soluble carbohydrate fraction, and it is therefore legitimate 
to conclude that this constituent is present almost wholly 
in the form of simple cellulose, unmixed with any significant 
amount of the indigestible lignocellulose. 

The Protein Comtituerd .—^The data for the digestion 
coefficients of the protein constituent of sugar beet pulp 
present several features of interest. The results may be taken 
as indicating equal digestion of the protein whether the beet 
pulp be given in the fresh or the dried condition, and when 
the dried pulp is soaked in water before feeding. The low 
values of the protein digestion coefficients, in comparison 
with those of the fibre and carbohydrate, are particularly 
noteworthy. Indeed, the protein of the sugar beet pulp is 
only slightly better digested than the corresponding con¬ 
stituent of the sainfoin and rye-grass hay. In early German 
investigations into the feeding value of sugar beet pulp, it 
was recognized that this feeding stuff appears to exert a slight 
depressing effect on the digestibility of the protein con¬ 
stituent of the ration. That the protein digestion coefficients 
obtained in the animal trials do not represent the real extent 
to which beet pulp protein can be digested is apparent from 
measurements which were made of the solubility of this 
constituent in pepsin solution containing hydrochloric acid 
(Stutzer’s method of artificial digestion). By this means, 
the much higher digestion coefficient of 76*3 per cent, was 
obtained for the digestion coefficient of the protein of sugar 
beet pulp. 

What is the explanation of this curious effect exerted by 
sugar beet pulp On protein digestibility ? It is probable, as 
will be shown in the Notes for neict month, that the digestion 
of sugar beet pulp is only brought about as a result ef un¬ 
usually intense bacterial activily in the rumen of animals. 
It may be, therefore, that considerable amounts of the 
nitrogen in the ration w utilizad for the purposes of bacterial 
development and are thereby transformed into less digestible 
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forms of nitrogenous material. By such action, the diges¬ 
tibility of the protein of both hay and beet pulp would be 


Item Valoes. —^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
oaloulations, are as follows :— 


Barley (Imported) 

Maiae. 

Decorticated ground nut cake 
cotton cake 


Starch 

Protein 

Per 

1 

1 

equivalent 

ton 

?er cent. 

Per cent. 

£ 8. 

71 

6-2 

8 17 

81 

6*8 

9 11 

73 

410 

13 6 

71 

340 

12 0 


(Add 10s. per ton. in earh case» for carriage.) 

The cost per unit staroh equivalent wor^ out at 2*33 
shillings, and per unit protein equivalent 2*52 shillinga. 

In accordance with the recommendation of the Depart¬ 
mental Committee on Rationing of Dairy Cows,* the ‘‘ food 
values ” given in the following table may be taken as 
applicable to the ensuing four months, December to March, 
inclusive, for the purposes of advisory schemes on the 
rationing of dairy cows. 


Farm Values. 


Crops 


Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 

Roots— 


Per cent. 

Per cent. 

£ s. 

Kohl Rabi 


8 

0-6 

1 0 

Mangolds 


7 

0-4 

0 17 

Potatoes .. 


18 

0*6 

2 3 

Swedes .. 


7 

0*7 

0 IS 

Turnips .. 


5 

0*4 

0 13 

Green foods— 





Cabbage, drumhead 


7 

0-9 

0 18 

„ open-leaved 


9 

1*6 

1 6 

Kale, marrow stem 


9 

1*3 

1 4 

Silage, vetch and oats 


13 

1*6 

1 14 

Hay — 





clover hay 


32 

7*0 

4 12 

Lucerne hay 


24 

7-9 

3 16 

Meadow hay, poor 


1 19 

2*9 

2 11 

» „ medium 


31 

4'6 

4 4 

1 >f » very good 

40 

7-8 

6 13 

Seeds hay 

•. •. 

24 

4-9 

3 S 

Straws — 



1 

1 

Barley straw ., 


19 

0*7 

2 6 

Bean straw 


19 

1-7 

2 8 

Oat straw 


17 

0*9 

2 2 

Wheat straw 


11 

01 

1 6 

Grains and seeds — 




9 1 

Barley .. 


71 

6-2 

Beans 


66 

200 

10 4 

Oats 


60 

7*6 

7 19 

Peas 


69 

180 

10 0 

Wheat .. 


72 

9*6 

9 12 

Sugar Beet Pulp, dried 

• • • * 

66 

6-2 

8 4 


* Report obtainable from H.M. Stationery Office, Adastral House, 
^Kingsway, W.C.2, price 6d. net. 
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Wheat, British. 

_ 


9 

7 

0 

13 

8 

14 

72 

2 

5 

1-29 

9*6 

Barley, British feeding 

— 

— 

9 

6 

0 

10 

8 

15 

71 

2 

6 

P34 

6*2 

„ American 

31 6 

400 

8 

16 

0 

10 

8 

6 

71 

2 

4 

1-25 

6*2 

„ Persian 

33 0 


9 

6 

0 

10 

8 

15 

71 

2 

6 

1-34 

62 

„ Tunisian 

30 6 

If 

8 

10* 

0 

10 

8 

0 

71 

2 

3 

1-20 

. 6*2 

Data, English, white .. 

— 


9 

3 

0 

10 

8 

13 

60 

2 

11 

1-66 

7*6 

„ „ black and grey 

— 

— 

9 

0 

0 

10 

8 

10 

60 

2 

10 

1-62 

7*6 

„ Canadian No. 2 Western 

32 0 

320 

11 

3 

0 

10 

10 

13 

60 

3 

7 

1-92 

7-6 

M »♦ f» 3 1, 

29 9 

,, 

10 

8 

0 

10 

9 

18 

60 

3 

4 

1‘78 

7*6 

„ Argentine 

28 0 

If 

9 

16 

0 

10 

9 

6 

60 

3 

1 

1-66 

7*6 

„ Chilian 

28 9 


10 

2 

0 

10 

9 

12 

60 

3 

2 

1-70 

76 

„ German .. 

27 6 

„ 

9 

12 

0 

10 

9 

2 

60 

3 

0 

P61 

7-6 

Maiz(% American 

43 3 

480 

10 

2§ 

0 

10 

9 

12 

81 

2 

4 

1*26 

6*8 

„ Argentine 

38 9 

If 

9 

0 

0 

10 

8 

10 

HI 

2 

1 

M2 

6-8 

BoiuiB, English, winter 

— 

— 

10 13t 

1 

4 

9 

9 

* 66 

2 

10 

1-62 

20 

Peas, English, blub 

— 

— 

16 

ot 

1 

1 

13 

19 

69 

4 

1 

2-19 

18 

„ Ja^ ane. e 

— 

— 

21 

08 

1 

1 

20 

4 

69 

5 

10 

312 

18 

Dan. 

— 

— 

11 168 

0 

11 

11 

4 

74 

3 

0 

1*01 

7-2 

K'e, hoinc-groun 

Millers’ offals— 



8 

15 

0 

12 

8 

3 

72 

2 

3 

1*20 

9-1 














Bran, British. 

— 

— 

7 

10 

1 

2 

6 

8 

42 

3 

1 

l-6r> 

10 

„ broad. 

— 

— 

8 

6 

1 

2 

7 

3 

42 

8 

5 

1-83 

10 

Middlings, fine, imported 

— 

— 

9 

7 

0 

15 

8 

12 

69 

2 

6 

1-34 

12 

„ coarse, British .. 

— 


8 

17 

0 

16 

8 

2 

58 

2 

10 

1-52 

11 

Pollards, imported .. 

— 


7 

17 

1 

2 

6 

15 

60 

2 

3 

1*20 

11 

Meal, barley. 

— 

— 

10 

6 

0 10 

9 

15 

71 

2 

9 

1-47 

«-2 

„ maize 

— 

— 

10 

10 

0 

10 

10 

0 

81 

2 

6 

1-34 

6-8 

„ „ TOrm 

„ locust bean 

— 

— 

9 

15 

0 

16 

1 8 

19 

86 

2 

1 

M2 

19 

— 

_ 

10 

0 

0 

7 

9 

13 

71 

2 

9 

147 

3-6 

„ bean . 

— 

— 

12 

15 

1 

4 

11 


66 

8 

6 

1-87 

20 

„ fish . 

— 

— 

19 

10 

3 

7 

16 


63 

6 

1 

8-26 

48 

Man e, gluten feed 

— 

— 

10 

7 

0 

19 

9 

8 

76 

2 

6 

1*34 

19 

„ cooked fiaked .. 
Linseed— 

— 

— 

11 

10 

0 

10 

11 

0 

85 

2 

7 

1-38 

8*6 














„ cake, English, 12% oil 

' — 

— 

13 

7 

1 

9 

11 

18 

74 


3 

1-74 

26 

•• ft ft If 

— 

— 

12 

12 

1 

9 

11 

3 

74 

3 

0 

1-61 

26 

. 8%.. 

— 

— 

12 

6 

1 

9 

10 

16 

74 

2 

11 

1-66 

25 

Soya bean „ 6% „ 

— 

— 

11 

15 

1 

17 

9 

18 

09 

2 

10 

1-62 

36 

Cottonseed cake, English- 












1 


Egyptian, 4^ 6% „ 

» I, Egyptian, 4i%„ 

— 

— 

7 

17 

1 

7 

6 

10 

42 

3 

1 

1*65 

17 

— 

— 

7 

7 

1 

7 

6 

0 

42 

2 

10 

1-52 

17 

Coconut cake, 6% oil 

— 

— 

11 

5 

1 

4 

10 

1 

79 

2 

7 

1-38 

16 

Oround-nut cake, 7% oil 

— 

— 

10 

lO’* 

1 

7 

9 

3 

67 

3 

3 

1*74 

27 

Deoortioated ground-nut cake, 














7% oil 

— 

— 

13 

6* 

2 

0 

11 

5 

73 

3 

1 

1*66 

41 

Palm kernel cake, 4j^-6|% „ 

— 

— 

9 16t 

0 

17 

8 

18 

76 

2 

4 

1*25 

17 

„ „ „ meal,4i%„ 

— ' 

— 

10 

6t 

0 

17 

9 

8 

76 

2 

6 

1*34 

17 

„ „ meal 1%„ 

— ! 

— 

9 

Ot 

0 

18 

8 

7 

71 

2 

4 

1*25 

17 

Feeding treacle 

Brewers' grains, dried ale 

— 

— 

6 

0 

0 

8 

5 

12 

51 

2 

2 

M6 

2-7 

— 

— 

8 

7 

0 

18 

7 

9 

49 

3 

0 

1*61 

18 

„ „ „ porter 

— 

— 

7 

17 

0 

18 

6 

19 

49 

2 

10 

1-62 

18 

Malt culms . 

— 

1 

7 

16* 

1 

7 

6 

8 

43 

3 

0 

1*61 

10 


• At Biiatol. t At Hull. i At Liverpool. 

Non.—The prices quoted above represent the average prices at which actual wholesale transactlors have taken 


oner at their local market by toe nmthod of calculation used in these notes. Thus, suppose palm kernel cake is offered 
Iw^y at £10 pcrton, Its manurlal value is lOs. per ton. The food value per ton Is therefore £0 Is. per ton. Dividing 
this am by ta, the stareh eqiUvalent palm kernsl cake m given in the table, the cost pet unit of starch equivalent 

^ ntrket. Vtom the rec^ of such eidealatlons a buyer ean determ^ whi^ feei&ig stuff dns him 

^ mw wurlal value per ton ffaures an (Seubried oa%ie basis 

of the following unit prlees; K. 8a. lOd.; P,0» Ss. lOd.; K.O, gs. 8d. 
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The Oil in Sugar Beet Pvlp, —^It was not found possible, 
by means of animal experiment, to secure figures representing 
the extent to which the crude oil of the sugar beet pulp was 
digested. This was scarcely surprising, however, since the 
dried beet pulp contained only 0*7 per cent, of crude oil in 
its dry matter, and the amount included in the daily allowance 
of dried beet pulp was less than 6 gm., an amount far too 
small to permit of reliable digestibility measurements. It 
may, however, be concluded that sugar beet pulp, as a source 
of digestible oil, is of quite negligible importance. 

It is hoped to continue this study of the results of the 
Cambridge investigation in the Notes for next month. 


MISCELLANEOUS NOTES 

The general level of prices of agricultural produce in 
September was 44 per cent, above the base years 1911-13, 
or the same as in the preceding month, 
The Agricultural and one point higher than in September 
Index Number last year. Prices of the various com¬ 
modities, as a rule, have followed their 
normal course at this season of the year, although in some 
instances the rise or fall has been more marked than usual. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1923 


Porcentage increase compared with the 
average of the corresponding month in 


Month 


1923 

1924 

1911 

1926 

-13 

1926 

1927 

1928 

January 


67 

60 

71 

68 

49 

45 

February 


.. 63 

61 

69 

63 

45 

43 

March 


69 

67 

66 

49 

43 

45 

April .. 


54 

63 

59 

62 

43 

51 

May .. 


54 

57 

57 

60 

42 

54 

June .. 


.. 49 

66 

63 

48 

41 

63 

July 


60 

53 

49 

48 

42 

46 

August.. 


62 

67 

64 

49 

42 

44 

September 


.. 62 

61 

66 

65 

43 

44 

October 


60 

66 

53 

48 

40 

— 

November 


.. 61 

66 

54 

48 

37 

. - 

December 


.. 65 

66 

54 

4(i 

38 

— 


Omin. —Wheat averaged 9s. 2d. per cwt. during September, 
or Is. 3d. per cwt. less than in August, and the index number 
declined 8 points to only 22 per cent, above pre-war, as com- 
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pared with a deoline of 8 points to 48 per cent, in the oorres* 
ponding period of 1927. Barley rose 6d. per owt. to an averc^e of 
12s. 6d. per owt. in September, but the rise was proportionately 
less than in 1911-13, and the index number, at 50 per cent, 
above the base years, was 8 points lower on the month. The 
reduction in oat prices was very marked, a fall of Is. 5d. 
per cwt. being accompanied by a fall of 16 points in the 
index number to 33 per cent, above pre-war. A year ago, 
barley averaged 62 per cent., and oats 36 per cent., dearer 
than in 1911-13. 

Live Stock ,—further decline in the prices of fat cattle 
occurred in September, second quality cattle being about 
2s. per live cwt. cheaper than in August, and the relative 
index number was 4 points lower at 36 per cent, above the 
pre-war level. Scarcely any alteration took place in the case 
of fat sheep. Bacon pigs were a little cheaper at 33 per cent, 
above pre-war, while the index number for pork pigs fell 
one point to 32 per cent., in spite of the slight seasonal increase 
in price. Dairy cows wore dearer than in August, and the 
index number advanced one point to 34 per cent, above 
1911-13, and store sheep and pigs also were dearer at 66 and 
28 per cent, respectively, but a fall of 2 points was recorded 
for store cattle to 27 per cent. 

Dairy and Povltry Produce .—^Milk in the north-western 
area sold under contract at rather higher prices than in 
August, and the general level of milk prices advanced 10 points 
to 65 per cent, above pre-war. The index for butter remained 
unaltered at 54 per cent, above the base years, but for cheese 
there was a decline of 6 points to 78 per cent, on account of 
the rise in price being proportionately less than in the corres¬ 
ponding period of 1911-13. For this reason, also, eggs show a 
fall of 3 points, but, in the case of fowls and ducks, the 
decreases in price were larger than usual, and poultry as a 
whole was cheaper at 42 per cent, above pre-war in September, 
as compared with 45 per cent, in August. 

Other Commodities .—^Wool prices were steady at 76 per 
cent, dearer than in the base years, and hay showed an increase 
of 1 point to 14 per cent. Main crop potatoes realized 60 
per cent, above 1911-13, as against 46 per cent, in September, 
1927, and 40 per cent, in September, 1926. Vegetables were 
cheaper than in August at 25 per cent., apples averaged 
about 50 per cent., and plums more than 100 per cent, above 
pre-war, while pears sold at practically pre-war prices. 
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Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13. 


Commodity 


Wheat 
Barley 
Oats.. 

Fat cattle 
Fat sheep 
Bacon pigs 
Pork pigs 
Dairy cows 
Store cattle 
Store sheep 
Store pigs 
Eggs 
Poultry 
Milk 
Butter 
Cheese 
Potatoes 
Hay 
Wool 


The Pig Marketing Demonstration was given at Whitchurch 
on September 21 in connexion with the Show and Sale of the 
North Western Pig Breeders’ and Feeders’ 
Blaxketillg Association. The demonstration was well 

Demonstrations attended. 

at Agricoltural Chief interest, however, centred on the 
Shows auction sale at which pigs were bid for 

by the score live weight. Thirty-one pens 
containing an aggregate of 118 pigs were offered for sale. Each 
pen was weighed by the market checkweighman before the 
sale and bore a ticket indicating the total weight in scores and 
pounds of the pigs therein, deduction of four pounds per pig 
being made as an allowance for the “ last feed.” The weights 
shown had to be accepted as correct by the buyers, and, as a 
matter of interest, have in no case been disputed since. 

Bidding commenced warily, although it was apparent that 
the buyers were not unfamiliar with live weight values. 
Advances of '3d. -per score were made at first but, later, were 
reduced to one halfpenny. The prices realized compared 


1926 

1927 

1928 

Sept. 

Sept. 

June 

July 

Aug. 

Sept. 

50 

48 

38 

34 

30 

22 

50 

62 

46 

37 

58 

50 

25 

35 

69 

68 

49 

33 

39 

30 

47 

44 

40 

36 

S2 

45 

83 

66 

69 

59 

79 

34 

43 

41 

36 

33 

81 

41 

:^8 

34 

33 

32 

39 

28 

32 

34 

33 

34 

28 

24 

26 

31 

29 

27 

<3 

49 

65 

67 

65 

66 

142 

64 

22 

26 

26 

28 

52 

54 

38 

36 

55 

52 

46 

37 

62 

54 

45 

42 

100 

66 

63 

56 

55 

65 

66 

41 

64 

60 

54 

54 

34 

59 

91 

66 

84 

78 

40 

46 

125 

37 

35 

60 


18 

13 

11 

13 

14 

31 

43 

75 

78 

76 

76 
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favourably with the current Birmingham Market prices, and 
it can be said that the experiment proved quite satisfactory 
to all concerned. Further auctions are to be held at Whitchurch 
in a similar mamier, but the organizers realize that this method 
of sale requires an efficient system of weighbridges and pens. 

A fruit marketing demonstration illustrating, in addition 
to up-to-date methods of grading and packing, the use of the 
National Mark labels introduced under the Agricultural 
Produce (Grading and Marking) Act, 1928, was given in con¬ 
nexion with the Wisbech Commercial Fruit Show on October 
10 and 11. 

The demonstration aroused much interest among growers and 
others interested in the handling of fruit in this important fruit 
producing area. 

On the Empire Marketing Board stand at the Tnteniational 
Grocers’ Exhibition, which was held at the Agricultural Hall, 
Islington, from September 22 to 28, the 
Displays of Ministry, in collaboration with the 
Home Rroduce NationcCl Farmers’ Union and other 
associations, organized its customary 
display of home produce. In addition, however, two new 
stands were arranged, on one of which were boxes of apples 
and pears, graded and packed in accordance with the regula¬ 
tions prescribed under the Agricultural Produce (Grading and 
Marking) Act, 1928 ; and on the other, boxes of eggs designed 
to illustrate the National grades that will shortly be introduced 
under the same Act. These two stands were the subject of 
numerous inquiries and undoubtedly stimulated interest in 
trade circ es. 

4: iN lie sje 4s 

Poultry-keepers are reminded that post-mortem exami¬ 
nations of poultry, agglutination tests for Bacillary White 
Diarrhoea, and other bacteriological work 
Poultry in connexion with poultry, are carried out 
Disease at the Ministry’s Veterinary Laboratory. 

It is open to any poultry farmer whose 
birds are dying mysteriously, or who has other evidence of 
disease in his flock, to avail himself of these facilities to obtain 
expert diagnosis of the disease and certain other services from 
the Laboratory. In all cases where heavy mortality occurs 
suddenly, or where birds die from some obscure cause, it is 
desirable that specimens, showing typical symptoms of the 
disease, should be sent for examination and report. 





(Ji'iu'ral \ k'\vs of Uio Dotnonslralion, i^ivori hv tli(‘ Ministry 

in (*011110X1011 with tlu' ('oniniercial Flint Show, M'lshecli. 
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In order to prevent the introduction of disease amongst 
healthy stock, newly purchased birds should be isolated for one 
month and bo frequently examined during this jwriod. A 
memorandum showing the tt'rms and conditions under which 
these examinations arc^ made will be sent on application to 
either the Ministry, at 10 Whitehall Place, London, S.W. 1, or 
the Ministry’s Veterinary J^aboratory, New Haw, Weybridge, 
Surrey. 

sit )te « 4: ♦ 

All local authorities in England and Wales which oi^eratcnl 
this Scheme during the past season—^with the exception of 
Rutland—have now furnished their 

Egg and Chick rt'sults. The distribution, shown below, 
Distribution may be regarded as satisfactory, when 
Scheme, 1928 comparc‘xl with last season, in view of the 
fact that there was a drop of 10 in the 
number of counties adopting the scheme, and that (>7 fewer 
distributing stations weix^ established. 


Year 

No, of 
L.A.’b 
oporaf iiux 

No. of 
stations 
oslah- 

Distrihiilioji (in do/.on.s) 

I C‘oHt 


sclu'ine 

IihIkhI 


(HiickK il). 

Diuks 


j 

1927 I 

3» 

2Sl 

8,932 

1 

3,707 i 71 

28 

£1,748 

1928 ! 

2!) 

214 

T.OSC) 

4,053 i 70 

1 1 

9 

£200 


The (Canadian National Exhibition is held annually at 
Toronto, and, this year, was open from August 24 to 
September 8. In the matter of attendanc(^ 
Canadian National it is claimed, with some justification, to 
Exhibition, 1928 be the premier annual show in the world 
—this year, its Golden Jubilee, over 
2,000,000 visitors paid for admission. One of th(? principal 
attractions was a display organized by the Empire Marketing 
Board to illustrate its various activities, this being the first 
occasion on which the Board has visited an overseas 
exhibition. 

A considerable space was allocated to the United Kingdom, 
in which the Ministry of Agriculture and Fisheries, in 
collaboration with the Agricultural Departments of Scotland 
and Northern Ireland, organized an exhibit comprising such 
commodities as are already expoiijed to North America, or for 
which there is a potential market there. 
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The principal feature was pedigree live stock. A number of 
models made from life of the various breeds of horses, cattle, 
sheep and pigs, were staged in an appropriate setting and 
attracted a great deal of interest. In addition, the Ministry 
had four “ Textaphote ** machines on which photographs of 
every British breed of live stock and many breeds of poultry 
were shown in rotation. Linked up with this display, there 
were photographs and a description of the quarantine station 
recently opened in London in which animals, destined for 
export to the Dominions and the Colonies, can be isolated 
for an agreed period before shipment. 

An attractive display of rabbit fur and wool garments was 
lent by Fur and Feather. The rabbit industry is growing 
rapidly in ('anada as it is in this country, and it i^ satisfactory 
to leani that most breeders in Canada obtain their stock from 
this side. 

A reiirescmtative exhibit of Lincolnshire and Coniish flower 
bulbs occupied another part of the stand and, from the 
inquiries made of the attendant, it is evident that British 
bulbs are in great request m North America. Scotland has a 
growing wool trade with Canada and the U.S.A., and the 
Scottish Wool Growers, Ltd., and also the Kent Wool Growers, 
Ltd., sent fleeces and samples of skin wool. The Scottish and 
Irish Damask Linen Guild are at present conducting a publicity 
campaign in North America and much interest was shown in 
the very attractive exhibit supplied by the Guild. 

A little-known English product for which there is a good 
demand in Canada is edible gelatine, and an exhibit of this 
proved of interest. An exhibit of English cheese comprised 
trade-marked Cheddar and (Cheshire, Stiltons and crustless 
cheese of various kinds. 'Jlie latter types are regularly stocked 
by the principal provision merchants in the big towns and 
find a ready sale, but English Cheddar and Cheshire have not 
been stocked for many years, owing largely to the variations 
in quality which were then experienced. Since there are now 
good supplies of graded Cheshire and Cheddar cheese, this 
objection no longer holds good. There is undoubtedly a demand 
for the best quality English hard-pressed cheese, and it is 
probable that an export trade will be revived. 

To sum up, the results of this new departure appear to have 
fully justified the event, and it is to be hoped that associations 
and firms will follow up the impression made by the exhibit in 
order to develop their export trade. 




(iriirnil view ol \I(mJ«*1.s oi Hritlsli Hicrd.s nt Live Stock. 


Thj. Canadian National KxHiiiiTHiN, IftJS. 
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Destraotton of Woods. —^Proceeditigs may be taken by or on behalf 
of the Minister against any occupier of land failing to comply with a 
notice served upon him under the provisions of the Com Production 
Acts (Repeal) Act, 1921, requiring him to cut down or destroy any 
spear thistle, creeping thistle, curled dock, broad-leaved dock, or 
ragwort growing on his land. 

Authority to lay information on the Minister’s behalf has been iasued 
during the last few months in 15 cases in which failure occurred to 
comply with notices served under the Act, by the agricultural com¬ 
mittees of Derby, Kent, Somerset, Surrey, and East Sussex. Con¬ 
victions were obtained in four instances, and lines of £10 (in two cases). 
£5, and £1 imposed, in addition to costs. In the remaining oases no 
reports of the I'esults of the proceedings have yet been receiv^. 

The Ministry’s attention was also drawn to certain lands at Barrow- 
in-Fumoss which were badly infested with weeds to which the Act 
applies. As there is no agricultural committee for this County Borough, 
notices requiring the destruction of tlie weeds within a specified time 
were served direct by the Ministry on the occupiers oonoerneil, and 
were duly complied with. 

« ill « « ♦ * 

Sale of Dutch Tomatoes as English. During tlio month of August, the 
Ministry has taken proceedings mider the Merchandise Marks Act, 
1887, in four cases where Dutch tomatoes were sold as Knglisli, the 
evidence in all the cases being obtained and submitted by the British 
Glasshouse Produce Marketing Association. Convictions wore obtaineri 
in each case, the defendants being fined £6 in two instances, and £2 
in each of the others. 

iK « « >|i « 

Horticultural Produce (Sales on Commission) Act, 1926. A salesman 
carrying on business in Bolton recently ajipeared before the Isle of Ely 
('’ounty Bench on two occasions to answer suimnonses, brought by 
strawberry growers in the Wisbech ar€)a, alleging failure to deliver 
accounts for strawberries sent to him for sale on commission. In the 
first case, however, the complainant had failed to <jompIy with the 
provisions of the Act requiring the consignor to send the salesman an 
advice note specifying the nature, description and contents of the 
packages in the consignment, and the summons, therefore, was dis¬ 
missed, but in the second ca*se a conviction was secured and the 
defendant was ordered to pay a fine of £4 and expenses amounting to 
£1 lOs. Od. 

The provisions of the Act were summarized in the issue of this Joltknal 
for P’ebruary, 1927, pp. 982-3. 

« « « He ♦ ♦ 

Quarantine Regulations against Rabies. A case of Hi)ecial interest 
to the public occurred early last month of an attempt on the part of an 
owner of a pet dog to evade the regulations designed to prevent the 
introduction into this country of rabies by dogs brought from abroad. 
The owner duly applied for and obtained a licence from the Ministry 
of Agriculture authorizing the landing of her pot dog from Morocco, 
subject to the usual condition of quarantine at an approved veterinary 
establishment for six months. During the transport of the dog from the 
port of landing to the authorized place of quarantine the owner illegally 
obtained possession of the dog and disappeared with it, leaving no 
address, afterwards telegraphing to the veterinary surgeon in charge 
of the place of quarantine authorizing him to destroy the dog, although 
at the time the dog was in her own possession. 

It was clear that a deliberate attempt had been m^e to evade the 
quarantine regulations. The case was the more serious as the dog 
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had been brought from Morocco, in which country rtibies is con¬ 
tinuously prevalent. The Ministry of Agriculture thereupon applied for 
a warrant for the arrest of the owner, which was duly execute by the 
police, who quickly found both the owner and the dog. The owner was 
arrest^ in London on September 13, and detained in custody until 
10.40 p.m. on the 14th, when she was released on bail in sureties of £100 
for the prisoner and one other x)er8on. 

In prosecuting, the Ministry's Solicitor explained to the magistrates 
that by deliberately evading the regulations the owner had exposed 
the public to the danger of the introduction of the dread disease of rabies, 
from which this country has been entirely free for some years. It was 
recalled that, through the smuggling of an imported dog in 1918, rabies 
had been introduced into Devon and Cornwall and thence spread 
throughout the South of England and South Wales, affecting a total 
of no fewer than 319 dogs. It occupied three years to stamp out the 
disease, and, during this period, large parts of the south of England and 
South Wales were subjected to the annoyance involved by the imposition 
of muzzling Orders and quarantine restrictions on the movements of 
home dogs, and 358 persons were known to have been bitten by affected 
or suspected dogs. The public was being exposed to a similar risk by the 
action of the owner of the dog in this case. The Bench of magistrates 
regarded the case as a serious one and imposed a fine of £20 and £10 
costs. 

Hi « « « « « 

National Diploma in Dairying/ 1928.— The thirty-third Annual 
Examination for the National Diploma in Dairying was hold in 
September, by the National Agricultural Examination Board, at tho 
University and British Dairy Institute, Reading, for English students, 
and at the Dairy School, Kilmarnock, for Scottish students. Eighty- 
five candidates presented thomsolvos (43 at Reading and 42 at 
Kilmarnock), of wdiich 46 (24 in England and 21 in Scotland) gained the 
Diploma. Two candidates, Alice P. Hassall (England) and Mary 
Maofarlane Stewart (Scotland), gained the Diploma with Honours. 

♦ ♦ « ♦ ♦ 

Foot-and-Mouth Dlseaso.— An outbreak was continued on October 3, 
at Charlton Common, Henbury, near Bristol, Gloucestershire, and the 
usual restrictions were applietJ to an area of approximately 16 miles 
round the infecjted promises, but excluding any country witliin that 
radius to the Nortli-West of the River Severn. A further outbreak, 
on premises contiguous to those on which the first case occurred, was 
confirmed on October 9. 

Two further outbreaks, making a total of six in all, occurred in the 
Yorks, East Riding Infected Area -refen*od to in tho October issue of 
this Journal- - on September 22 and 23 respectively. 

One hundred and fifteen outbreaks in all have been confirmed since 
January 1 last, involving 16 counties and the slaughter of 3,497 cattle, 
4,824 sheep, 1,725 pigs and 6 goats. 

♦ ♦ He nt 

Farm Workers* Minimum Wages.— A meeting of the Agricultural 
Wages Board was held on September 25, at 7 Wliitehall Place, S.W. 1, 
the Chairman, Viscount UUswater, G.C.B., presiding. 

Tlie Board considered notifications from .^^icultural Wages 
Committees of decisions fixing minimum and overtime rates of wages 
and proceeded to make the following Orders carrying into effect the 
Committees’ decisions:— 

(Houcesterahire,—An Order to come into force on October 7, 1928, 
continuing the operation of the existing minimum and overtime 
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rates of wages for nxale workers, and ininiiiiuiu rates of wages for 
female workers mi til October 6, 1929. The minimmu rates in the 
case of male workers of 21 years of age and over are : For head 
carters, 348. 6d. per week of 58 hours in summer, and 368. per 
week of 60 hours in winter ; for head shepherds or head stockmen, 
36s. per week of 60 hours throughout the year ; for under carters, 
32s. (kl. jier week of 54 hours m summer, and 348. 6<i. per we<»k of 
57 lioui*s in winter; for under shepherds or under stockmen, 
348. 6d. per week of 67 hours throughout the year ; and for other 
male workera, 30s. per week of 60 hours in smnmer and 48 horn's 
in winter, with overtime in each case at 9d. per hour on w^eekdays 
ami lid. per hour on Simdays. In the case of female workers the 
minimum rate is 6<l. per hour for all time worked, irrosfitH'tivo 
of ago. 

Lnicolnshirc (Holland), An Order to t‘ome into force on October 28 
continuing the operation of the existing minimum and overtime 
rates of wages for mal(3 workers and minimum lates of wages for* 
female workers until October 26, 1929. The minimum rates in 
the case of male workers of 21 years of age and over are 35s. jier 
week of 60 hours in summer and 48 hours in winter with, in the 
case of cattlemen and shepherds, an addition of 6s. per w(H»k and 
in the case of horsemen 10s. per week to cover all employment 
(other than ovortune employment on tlu^ weekly short day) in 
excess of those hours, lii the case of sheplierds additional pay¬ 
ments are also to be made in ^pect of the lambing season, l^he 
overtime rates for male workers of 21 yearn of agi» and over am 
9d. ])erhour, exce])t on Saturdays, when therub' is ]0Jd.})er liour, 
and oil Sundays, when tlio rate is Is. JJd. per hour. In the (lase 
of female workers of 15 veal’s of ago and over, the minimum rate 
is 6d. per hour for all time woi'ked. 

Somerset. —An Onler to come into force on Octolx'r 1, continuing the 
operation of the existing minimum am I ov<a‘timo rates of w’ages 
for male workers and minimum rab's of wages for ftMiiah^ workers 
until September 30, 1929. The minimum rale in the case of male 
worker's of 21 years of ag<» and over is 32s. per week of 52 hours 
in summer and 50 hours m winter, with ovtM’time at 9d. pea' liour, 
except in the liay and coi nliai’\"est.s, wlien tlio overtime rate is lOd. 
per hour. The minimum rate for h'lnalo workeis of 21 yinirs of 
age and over is 6d. per hour hir all time worked. 

WiUshire .—An Order to come into force on October 14, continuing the 
operation of the existing minimum and overtime rates of wages 
for male workers and minimum rates of wages for female workers 
\mtil October 12, 1929. The minimum rate in the case of male 
workers of 21 yt^ars of age and over is 30 h. per week of 50 hours, 
with overtime at 8d. fier hour. In the case of female worktns of 
18 years of age and over, the minimum rate is 5d. jier hour for all 
time worked. 

Yorkshire (North IfUliny). Aii Order to c.omo into force on Oc.IoImt 2, 
continuing the operation of the existing minimmu and overtime 
rates of wages for male an<l female workers until furtlu’r nuticM'. 
The minimum rate in the case of male workers of 21 y(»ars of age and 
over is 33s. per week of 48 hours in winter and 62J hours in summer, 
with, in addition, jiayment of 3tl. per liour in the case of workei*s 
who are boarded and lodged by the employer, and 6d. per hour 
for workers who are not so boardiKl and lodged iu I'l'spect of 
employment in excess of those houi’s in the care of and attendance 
upon animals. The minimum rate for male casual workem of 
18 years of ago and over is (kl. per hour for all time worked. The 
overtime rates of M^ages for male workers of 21 years of age and 




790 


LkaTLBTS laSOJED BY THB MjoriSTBY. {%>▼., 


over other than casual workers are lOd. per hour on wedcdaya and 
Is. per hour on Sundays. In the case of female workers of 18 years 
of age €md over the minimum rate is 6d. per hour for a week of 
44 hours, with overtime at 9d. per hour. 

Pembroke and Cardigan ,—^An Order to come into force on October 1, 
continuing the operation of the existing minimum and overtime 
rates of wages for male and female workers imtil September 30, 
1929. The minimum rate in the case of male workers of 21 years 
of age and over is Sis. per week of 52 hours in wint^ and 54 hours 
in summ^, with overtime at 8}d. per hour. In the case of female 
workers of 18 3 rear 8 of age and over the minimum rate is 5d. per 
hour for a day of 8 hours, with overtime at 6d. per hour on weekdays, 
B^d. per hour for the first three hours of employment on Sunday, 
and 7^d. per hour for subsequent hours. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 

a a a ♦ a a 

Enforcement of Minimum Rates of Wages.—Dur^ the month 
ending October 15, legal proceedings were instituted against 12 
employers for feulure to pay minimum and overtime rates of wages 
fix^ by the Orders of the A^cultural Wages Board. Particulars of the 
cases are as follows :— 

Arrears No. of 


County 

Court 

Fines 

Costs 


of 

workers 









wages 


con¬ 



£ 

8 . 

d. 

£ 

s. 

d. 

£ 

8 . 

d. 

cerned 

Devon 

Plympton 

1 

0 

0 

0 

17 

6 

2 

16 

9 

1 

Gloucester .. 

Berkeley 


♦ 


7 

4 

0 

33 

1 

5 

2 

Herts 

Cheshunt 


— 


3 

19 

6 

35 

17 

6 

14 

Hunts 

Norman Cross 

3 

0 

0 

2 

2 

0 

10 

2 

2 

2 

Hereford 

Ross .. 

70 

0 

0 

10 

10 

0 

44 

1 

2 

7 

Lindsey 

Grimsby 

0 

0 

2 * 


— 


107 

17 

1 

5 

Momnouth .. 

Chepstow 

10 

0 

0 

5 

0 

0 

15 

10 

0 

1 

Salop 

Clun ,. 


— 



— 


9 

3 

4 

1 

t» * • 

Oswestiy 

6 

0 

0 


— 


34 

0 

0 

1 

,, 


5 

0 

0 


— 


41 

10 

0 

2 

Westmorland 

Kendal 

0 

10 

0 


— 


10 

16 

11 

1 

Rads 

Knighton 


— 



— 


8 

0 

0 

1 


£94 10 

2i £29 

13 

0 £361 

16 

4 

38 


* Dismissed under Probation of Offenders Act. 

o a a a a a 

Leafli^ Istnod by the Ministry.— Since the date of the list given in 
the April, 1928, number of this Joubnal, p. 98, the following leaflets 
have been issued:— 

New :— 

No. 215. Sheep Feeding. 

Revised :— 

No. 8. Flea Beetles. 

No. 68. Currant and Gooseberry Aphides. 

No. 294. Apple Mildew. 

No. 309. Suggestions to Allotment Holders for Autunm Treat¬ 
ment of Land. 

Rs-wriUen :— 

No. 179. The Downy Mildew of the Onkm. 

No. 308. Plum Aphidae* 
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No. 319. Apple Capsids. 

No. 362. Selection* Storage and Treatment of Seed Potatoes. 
Amended;— 

No. 161. Tlte Vapourer Moth. 


APPOINTMENTS: CHANGES AND 
CORRECTIONS 

COUNTY AGRICULTURAL EDUCATION TEACHING STAFFS : 
ENGLAND 

Devon ; Mr. D. Rowe* N.D.A.* has been appointed District Lecturer m 
Agrioidture* vice Mr. R. P. Hawkins. 

Essex : Mr. R. P. Hawkins* B.Sc.* N.D.A.* has been appointed to fill 
the new post of District Agricultural Lecturer. 

Mr. A. E. Holman has been appointed Instructor in Poultry- 
• keeping, vice Mr. F. Bowers. 

Mr. F. Knowles, Lecturer in Agricultui'al Chemistry and Analyst, 
has qualified as a Fellow of the Institute of Chemistry. 

Hampshire : Mr. W. R. Carter is undertaking the duties of Instructor 
in Farm Bookkeeping, vice Mr. B. R. Lovell. 

Wiltshire ; Mr. L. C. IHimill has been appointed Instructor in Poultry- 
keeping* vice Mr. A. E. Holman. 

PRINCIPAL WHOLE-TIME MEMBERS OF TEACHING STAFFS AT 
UNIVERSITY DEPARTMENTS OF AGRICULTURE* AGRICULTURAL 
COLLEGES* ETC.* ENGLAND 
School of Agriculture* University of Cambridge 

Mr. T. W. K. Fair, B.A., has ceased to be Demonstrator in Agricul- 
tmal Physiology. No successor has yet been appointed. 

Seale-Hayne Agricultural College* Newton Abbot* Devon 
The Staff list, published in this Joubnal for September, 1928, should 
read as under ;— 

Principal .D. R. Edwakdes-Kbb, O.B.E., 

M. A., B.Sc. 

Agriculture 

Senior Lecturer .. .. .. T. J. Shaw, M.C., N.D.A. 

Lectiu-er.A. Noble, N.D.A. 

Assistant Lecturer .. .. L. R. Waugh, B.Sc. (Agric.) 

Farm Bailiff .. .. .. J. F. Codd 

Agricultural Chemistry 

Head of Department .. .. E. Vanstone, D.Sc., M.Sc., F.I.C., 

F.C.S. 

Agricultural Biology 

Head of Department .. .. F. R. Horne, B.A., N.D.A., 

N. D.D. (Hons.) 

Lecturer .. .. .. .. C. A. Cosway, B.Sc. 

Agricultural Engmeerhig^ Surveying^ etc. 

Lecturer .. .. .. ., J. J, Flower, B.A., B.A.I., 

P.A.S.I. 

Dairying 

Lecturer .. .. .. .. W. B. V. Tresiddbr, N.D.A., 

N.D.D. 

Horticulture 

Lecturer.C. T. Mackintosh, Dip. R.H.S.* 

F.R.H.S. 

PouUry^keeping 

Lecturer.1. Rhys* N.D.P. 
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Book-keepitm 

Lecturer.C. C. F.I.S.A. 

Forestry 

Lecturer .. .. .. .. H. McCt.etJiANO 


The Hortieulturel Collie, Swanley^ Kent 

Mr. B. WilmsJmrBt and Miss S. Fillmer, Lecturers in Horticulture, 
have left the staff. Miss W. H. Barker, N.D.H., has been appointed a 
Lecturer in Horticulture. 

Miss A. A. Meickle, N.D.D., N.D.A., has l)een ax>i;>ointed Lecturer in 
Dairying, vice Mias V. P. Bruff. 

m UK ♦ * 

NOTICES OF BOOKS 

Farm Cost Studies in the United States : their Develojunent, Appli¬ 
cations and Limitations. Jly Merrill K. Bennett. Miscellaneous 
Publications, No. 4, Food Research Institute, Stanford University, 
California. Pp. ix-| 280. (Stanford XTnivorsity Press.) 

As its title conveys, this hook deals solely with agricultural costing 
in America, and it is not concerned in any way with rrseaich work in 
the same subject elsewhere. In some respects Mr.*Beniu^tt travels 
far beyond that which is regai-ded by wnters of other countries as 
hfung covertnl by liis title ; m others, he takes for granted much wbic*li 
they regard as calling for discussion and elucidation. Tims, he includes 
a (consideration of tlu^ survey method of farm economic study, a method 
which in England, at all events, is regarded as a subject a})art from 
(costing ; and he discusses the lises of costing as an aid to price-fixing 
and tariff-making, wlier^s few writers in other countries have got 
beyond the uses to which this work can bo applicHl for the study of 
elliciency in farm inauagomeut>. On the other hand, Mr. Bennett 
assumes a consensus of opinion on many (|uestionR of jirinciplo whicjh 
an^ by no nuwis readil^^ concedinl elsc’iwhoie than in the states, and alscj 
a knowledge of book-kee])ing in general (m tht^ pai t of his leaders. 

Those things are no more tliaii might be expended. Woik of this 
character has prooecjded further in Airu'iica and lias been practised 
over a longer jieriod than in this count r\, at all livents, and a greater 
measure of agreemcmt has betm airivcnl at amongst the jiarties to it. 
In tlie States, too, questions such as luiifl’s, which have no jiractical 
application in our country, arc of vital concern to the agricultural 
(‘community. 

The author throws down the glove to tlie academic economist and 
the “ theomtical critic.’* He draws a sharx> distinction between 
theoretical and axixdied economics, and his (jomments are whole some 
and stimulating. He takes it for granted that allocaticn.s must be 
made of indirect, as well as of direct, costs in arriving at the total 
jiroduct-cost, and that apportioimuaits must be attempted of C(jsts 
which cover two xiroducts (e.g., mutton and wool, com and stiaw). 
The expediency of such attempts has been challenged recently in tliis 
eoimtiy, and it is only fair to say that, while Mr. Bennett regards 
them as unavoidable and necessary, he recognizes that results obtained 
by such means must be accepted with a certain amount of reserve. 

Much of the work is inapplicable to English conditions of husbandry. 
Wo cannot, for example, }>roceed to alter the faim boundaries and 
general lay-out, in many cases, even though the results of a fann 
management study indicate that existing field divisions, roads, 
buildings, etc., impose a certain handicap on production. Although 
the book is written by an American for American conditions, it contains 
much that will be at once interesting and stimulating to any* student 
of agricultural economies, and it should command a wide public in 
this country. 
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The Dairy Industry In Latvia* —^Pp. 31* Edited by the Butter Control 
Office of the Latvian Ministiy of Agriculture* Riga, 1928* 

This interesting little brochure of 81 pages, with the above title, 
has recently been published, setting forth in brief outline a ediort 
sketdi of the growth and importance of the dairying industry in the 
national economy of Latvia. Among other things, it presents a bird's- 
eye view of the general agriculture of the country and the developments 
in cattle-breedi^, milk production and instruction in dairy-fanning, 
but its main interest, especially from the standpoint of those con¬ 
cerned with the home butter-tn^, lies in its review of the increasing 
importance of Latvia as a butter-exporting countiy and of the methods 
adopted to secure markets through attention to the all-important 
question of high quality. 

The War completely disorganized the then existing dairy industiy, 
and in the immediate post-war years the exportation of milk-products 
was prohibited. This, however, was rescinded in 1922 and a butter- 
control was established by Statute in that year, under which Regulations 
governing the export of butter have been enacted. The principal 
futures of these imgulations provide for the registration of all dairies, 
firms cmd individuals concerned directly or indirectly with the export 
of butter, and the compulsoiy examination and grading of each lot of 
butter intended for export. 

Grading is conducted on a scale of 15 points, and butter earning 
7 points or less is not permitted to be export^. Above this, there 
are two grades, first quality scoring between IM and 15 points, and 
second quality between 7*1 and 11 points. Both grades must further 
conform to the conditions that the butter is a natural product, containing 
neither prohibited chemicals nor aniline dyes, prepared from cream 
pasteurized at a temperature over 80^ C., and with a water-content not 
exceeding 16 per cent. 

The official government marks signifying the appropriate grade are 
then affixed to the casks, grading and marking l^ing undertaken in 
the government cold-storage warehouse in the export division of the 
port of Riga, whence all butter from Latvia is exported. 

SELECTED CONTENTS OF PERIODICALS 

Agriculture, General and Miscellaneous 

Features of Nottinghamshire Agriculture. U, O. Robinson, (Jour. 

Roy. Agrio. Soc. Eng., 88, (1927), pp. 3-15.) [63 (42),] 

The Crofting Problem, 1780-1883 : IV, The Size of the Economic 
Holding; V, Subsidiary Occupations. Ma/rga/ret M. Leigh, 
(Scottish Jour. Agric., xi, 3 (July, 1928), pp. 261-273.) [63 

(09); 63 (41); 63.165 ; 63.193.] 

The English Beet Sugar Industry. C, D, Adams. (Jour. Soc. 
Chem. and Ind., Chemistry and Industry, 47, 26 (June 29, 
1928), pp. 179T-186T.) [664.1.] 

The Raising of Basket Willows from Seed. H, P, Hutchinson, 
(Ann* Rept. Long Ashton Agric. Hoit. Res. Stn., 1927, pp. 
169-173.) [63.3412.] 

Pulping of Annual Grasses, etc., by the Chlorine Process. J. L. 
Somerville and L, R, Benjamin, (Jour. Council Sci. Ind. Res. 
(Australia), i, 4 (May, 1928), pp. 217-226.) [676.] 

Farm Costs: An alternative method of dealing with Residual 
Manorial Values and Cleaning Costs with the object of simpli¬ 
fying Farm Costing. H, W. Kersey and D. H. Brown, (Jour. 
S.E. Agrio. CoU., Wye, 25 (1928), pp. 27-30.) [657; 63.1624.] 
Live Stock Xnsutance. A, Jones. (Scottish Jour. Agnc., xi, 3 
(July, 1928), pp. 297-303.) [368.5.] 

3F 
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Soils 

The Oetermination of Exchangeable Calcium in C'arbonate*fie© 
Soils. Rice WiUiafm. (Jour. Agric. Sci., xvm, 3 (July, 1928), 
pp. 489-446.) [63.113.1 

Further Not© on the Capillary Forces in an Ideal Soil. i?. A. 
Fuher. (Jour. Agric. Sci., xvm, 3 (July, 1928), pp. 406-410.) 
[63.11.] 

Soil Survey of Wales: Progress Beport, 1926-27. O. W. Robinson, 
J. 0. Joms and D. 0. Htighe^. (Welsh Jour. Agric., iv, (1928), 
pp. 303-321.) [63.111.] 

An Acidity Survey of the Soils of Two Parishes in Berwickshire. 
W, G, Ogg and W. T, Dow, (Scottish Jour. Agric., xi, 3 (July, 
1928), pp. 273-286.) [63.111; 63.113.] 

Soil Profiles in Kent. S, O, Brade-Birks and B, S, Fnmeaux, 
(Jour. 8.E. Agiic. CoU., Wye, 26 (1928), pp. 224-234.) 
[63.111.] 

Nitrogen Fixation by Soil Micro-organisms. P. O. Krishna, (Jour. 
Agric. Sci., xvm, 3 (July, 1928), pp. 432-438.) [576.83.] 

Field Crops 

The Significance of Variety in Oats with respect to Yield and 
other Ancillary Characters under North Wales conditions. 
R, A, Roberta, (Welsh Jour. Agric., iv (1928), pp. 157-170.) 
[63.314.1 

Field Trials in the Manuring of Malting Barley. F, Rayns, (Jour. 

Roy. Agric. Soc. Eng., 88, 1927, pp. 131-146.) [63.313.] 

A Physiological Study of Varietal Dififerences in Plants : Part I, 
A Study of the Comparative Yields of Barley Varieties with 
Different Manurings. F, O, Gregory and F, Crowther, with an 
appendix by E, S , Beaven, (Ann. Bot., xlh, 167 (July, 1928), 
pp. 767-770.) [63.3 ; 63.313.] 

Losses on Storage of Farm Crox)8, 1926-27 : (a) Corn (Oats, 
Barley, Wheat). W, Goodwin and F, L, G, Scrivener, (b) 
Potatoes. W, Goodwin and H. Martin, (Jour. S.E. Agric. 
Coll., Wye, 26 (1928), pp. 196-199.) [63.31-198 ; 63.512-198.] 
The Improvement of Grassland. A, E, V, Richardson, (Scottish 
Jour. Agric., XI, 3 (July, 1928), pp. 249-265.) [63.33.] 

The Behaviour of Grasses in the Seeding Year, when Sovm in 
Pure Plots I Establishment, Rate of Growth and Palatability. 
W, Davies and Jfcf, T, Thomas, (Welsh Jour. Agric., iv (1928), 
pp. 206-221.) [63.33.] 

An Investigation into the Soil Germination and Yield of Certain 
Cruoifers, Clovers, Italian Rye-Grass and Chicory Sown at 
Three-Weekly Intervals from May to November, 1925. W, E, J, 
MiUon, (Welsh Jour, .^o., iv (1928), pp. 222-242.) [63.33.] 
Sainfoin or French Grass in South Wales. J, Rees, (Welsh Jour. 

Agric., XV (1928), pp. 242-260.) [63.83.] 

The Influence of Se^ Rate on the Establishment of Perennial 
Rye-Greea, Timothy and Rough Stalked Meadow Grass. 
W, Davies, (Welsh Jour. Agric., xv (1928), pp. 260-254.) 
[ 68 . 88 .] 

Faetom ^lat Influence the Chemical Composition of Hay. T. W, 
Fagan, (Welsh Jour. Agrio., xv (1928), pp. 02-102.) [63.60433 ; 
63.68.] 

Some and Paetuxe Ejqperixnents. If. G. R, Paierson, (Trans. 

Soo. Scotland, ax (1928), pp. 40-60.) [63.33.] 
The Composition of Old Bmtuies of High Reputation in North 
Wales. M, A. Rdbstis. (Welsh Jour. Agric., iv (1923), pp. 170- 
183.) [63.33.] 
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The Protein Content of Grass, Chiefly Meadow Foxtail (Alopecurus 
prcUmaia), as Influenced by Frequency of Cutting. JP. 2\ 

8, N, Hamilton and H, Selwyn, (Jour. Agric. Sci., xvm, 3. 
(July, 1928), pp. 411-420.) [63.33.] 

Tlie Chemical Composition of Mangolds Grown in Mid Wales. 
T. W, Fagan and J. K, Wathin. (Welsh Jour. Agiie., iv (1028), 
pp. 102-113.) [63.332; 63.60433.] 

Sugar Beet Cultivation. W. Bruce. (Trans. HighUind and Agiic. 

Soc. Scotland, XL (1928), pp. 92-115.) [63.3433.] 

Quality in Potatoes. W. M. Findlay. (Article contributed to 
Scottish Jom*. Agric., xi, 3 (July, 1928), pp. 339-344.) [63.512.] 
Investigations on Inter\’'arietal Differences of a Chemical Nature 
in the Mature Potato Tuber. T. P. M'Intoah. (Scottish Jour. 
Agric., XI, 3 (July, 1928), pp. 304-311.) [63.512.] 

Fruitgrowing 

Transplanting Fruit Trees i The Princij)les considered in the light 
of Recent Research. R. T. Pearl. (Jour. S.E. Agric. Coll., 
Wye, 25 (1928), pp. 166-186.) [63.41-195.] 

Some Obseiwations on Ringing Fruit Trees to Increase Production. 
T. Swarbrich. (Ann. Rept. Long Aslitoii Agric. Hort. Kes. 
Stn., 1927, pp. 50-55.) [63.41-195.] 

Investigations on Gooseberiy and Red Currant Varieties : 
Progress Report. J. G. Maynard. (Ann. Ilojit. Long Ashton 
Agric. Hort. Res. Stn., 1927, pp. 56-57.) [63.41.] 

Strawberry Investigations : Progress Report. (Ann. Rept. Long 
Ashton Agric. Hurt. Res. Stn., 1927, pp. 58-71.) [63.41.] 

The Effects of Manurial Treatments on the f'homical Compo.sition 
of Gooseberry Bushes : 1, Effects on Dry Matter, Ash and 
Ash Constituents of Leaves and Stems of Terminal Shoots and 
of Fruits ; and on Total Nitrogen of Fruits. T. Wallace. (Jour. 
Pom. Hort. Sci., vii, 1 and 2 (July, 1928), pp. 130-145.) [03.41-16 ; 
63.41.] 

Plum Rootstocks : Their Varieties, Propagation and Influemjo 
upon Cultivated Varieties Worked Thereon. R. G. Ballon^ 
J. Avnos and A. W. Witt, with Aj)pondix by T. N. lluhlyn. 
(Jour. Pom. Hort. Sci., vii, 1 and 2 (July, 1928), pj). 63-99 f 
6 pi.) [63.41-195; 63.41.] 

An Analysis of the Effects of Potash Fertilizers on Apj)le Tre(\s at 
East Mailing. N. H. Grubb. (Jour. Pom. Hort. Sci., vii, J and 
2 (July, 1928), pp. 32-594-7 pi.) [63.41-16.] 

The Relations of Scion and Rootstock : I, Tree Size in Rolalion 
to Scion and Rootstock. B. T. P. Barker. (Ann. Rept. l^ong 
Ashton Agric. Hort. Res. Stn., 1927, ])p. 32-41.) [63.41.] 
Some Preliminary Observations upon the Influence of S<*ir)n 
Variety upon the Root Growtli of Young Apple Trees. T, 
Swarbrick. (Ann. Rept. Long Ashton Agric. Hort. Res. Stn., 
1927, pp. 42-49 + 3 pi.) [63.41.] 

Live Stock and Feeding 

Pig Testing: The Results of Preliminary W'ork on Bacon IVpe. 
A. Colder and D. A. Buchanan Smith. (Scottish Jour. Agric., 
XI. 3 (July. 1928), pp. 318-325 + 2 pi.) [63.64 ; 63.752.] 

Rate of Growth in Lambs. R. Phillips. (Welsh Jour. Agric., iv 
(1928), pp. 121-141.) [63.631.] 

The Improvement of Cattle in Northern Ireland. J. S. Gordon. 
(Jour. Roy. Agric. Soc. Eng., Vol. 88, (1927), pp. 50-55.) [63.6 
(416); 63.60; 63.62.] 

Cattle Impirovement Schemes in the Irish Free State. Daniel 
Twomey. (Jour. Roy. Aric. Soc. Eng., Vol. 88, (1927)^ pp. 
66-MO [63.6(416); 65.60; 63.62.) 
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An Experiment in the Feeding of Bullocks in Yards. 8. T. Johnaan. 
(Jonr. Roy. Agric. Soc. E^., 88 (1927), pp. 147-160.) [68.62 ; 
048.] 

Meat Production in the Grass Counties. C. J. B. MacDonald* 
(Jour. Bc^. Agric. Soc. Eng., Vol. 88, (1927), pp. 83-45.) 
168.33 ; 68.604 ; 68.6043.] 

Feeding Standards. J, A. ScoU Wataon, (Trans. Highland Agrio« 
Boo. Scotland, xl (1928), pp. 1-22.) [63.6048.] 

The Scientific Basis of Rationing Animals. T, B. Wood and 
J> W, OapaHck. (Jour. Agric. Soi., xvra, 3 (July, 1928), pp. 
486-495.) [612.394 ; 63.6043.] 

The Value of Dried Sugar Beet Pulp in the Production of Winter 
Beef. S. T. Johnaon (Norfolk Aj^c. Stn.) (Roy. Agric. Soc. 
Eng. Occasional Notes (Jtme, 1928), 15 pp.) [63.60432; 
63.62 : 043.] 

The Composition and Nutritive Value of Si^ar Beet Pulp. H, B. 
Woodman and TF. E, CaUon» (Jour. Agric. Sci., xvni, 3 (July, 
1928), pp. 544-568.) [63.60432; 63.60433.] 

Comparison of Pastures by Means of Sheep. M. O. Jonea, (Welsh 
Jour. Agric., IV (1928), pp. 183-206.) [63.33; 63.631 : 043.] 
Changes in the Carbohydrate Constituents and Feeding Value 
of Mangolds from October to March. 8. D. F. Harwood and 
H. Martin. (Jour. S.E. Agric. Coll., Wye, 26 (1928), pp. 200- 
202.) [63.332; 63.60433.] 

Dairying 

Milk! The Economics of its Production and Disposal. A . G. 
Euaton. (Jour. Brit. Dairy Farmers* Assn., xl (1928), pp. 12- 
30.) [63.714; 63.71; 63.716,] 

A Study of the Inheritance of MiUdng Capacity in Pedigree Dairy 
Shorthorns. Santokh Singh. (Jour. Brit. Dairy Farmers’ Assn., 
XL (1928), pp. 84-48.) [676.1 ; 63.711.] 

The Joint Influence of the Period of Lactation and the Age of the 
Cow on the Yield and Quality of the Milk. T. J. Drakeley and 

M. K, White, (Jour. Agric. Sci., xvm, 3 (July, 1928), pp. 496- 
506.) [63.711.] 

The Relation of Food to the Composition of Milk. R. 0. Daviea 
and A. L. Provan. (Welsh Join*. Agric., iv (1928), pp. 114-121.) 
[63.711 : 043; 63.711,] 

Studies on Colostrum. A. L, Provan. (Welsh Jour. Agric., iv 
(1928), pp. 141-147.) [63.712.] 

Studies on the Bacteriological Content and Keeping Quality of 
Milk. 8. B. Thomaa and J. Lewie, (Welsh Jour. Agric., iv 
(1928), pp. 147-157.) [676.8 ; 7.] 

The Mechanism of Secretion of Calcium and Phosphorus in Milk. 

N. O. Wright. (Jour. Agric. Sci., xmi, 3 (July, 1928), pp. 478- 
485.) [63.712.] 

The Sterilisation of Milk. B. W. Lane. (Jour. Roy. Soc. Arts, 
Lxxvz, 8945 (June 29, 1928), pp. 822-835.) [63.717.] 

Poultry And Small Live Stock 

Fourteen Years* Successful Poultry Fanning. A. Q, RteaUm. 
(Trans. Highland Agric. Soc. Scotland, xl (1928), pp. 70-91.) 
[68.65 (42).] 

Digestibiliiy' Trials with Poultry: 11, The Digestibility of 
“ Weak *’ and ** Strong ” Wheats, and their Value for Poultry 
Feeding; III, The Ih^tibility of ’’Whole^’ and **Flaked” 
Maise. E. T. Hainan. (Jour. Agric. Sci., xvm, 3 (July, 1928), 
pp. 421-481.) [68.65 : 048 ; 63.651:043.] 

br ttie Ltmdoa Gsledoaisa Wma Ltd.,74 Setoton OnjrsItanBoed, London, W.C.1 
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Fob the fourth successive year, correspondence classes in 
agriculture were held in England during the winter session of 
1927-28. The demand for these classes 

CkineqKllldeilOe in the Welsh counties, however, was not 
Classes in sufficient to warrant their continuation. 
Agricnltcue^ 1927-28 The number of counties in which classes 
have been organized in England has 
varied little during the four years : while one or two have 
dropped out each session, new counties have taken up the work. 

In Lincolnshire (Lindsey) a successful course has been 
organized each year since the experiment started, and Surrey 
has held classes for the last three sessions; but Gloucester¬ 
shire, Lincolnshire (Kesteven), East Suffolk and Wiltshire, 
after holding classes for two consecutive years, have been 
obliged to drop them, mainly owing to the claims of other work 
on the time of the county agricultural education staff. Classes 
were offered last session for the first time in the counties of 
Buckingham, Cambridge, Cornwall and Kent. 

Most of the courses were much appreciated, and attracted a 
good number of students, a large proportion of whom com¬ 
pleted the syllabus of studies and worked all the papers set. 
The classes in farm accountancy appealed to be especially 
popular, and were therefore very successful, the students being 
regular in working thp papers. 

Bv 4 yhing}uim 8 hire ,—course on “ Foods and Feeding of 
Farm Live Stock began on January 1, 1928, and extended 
over nine weeks. The text-book, Porter’s Stock Feeders^ Com.' 
panwriy was supplied to each student at the reduced price of 
6s. Twenty-six students—all farmers’ sons or pupils—enrolled, 
and 20 completed the course. Papers of three or four 
questions were set weekly, and the students showed an 
encouraging keenness in their work. There was close competi¬ 
tion for the prize presented to the student gaining the highest 
marks. liJi is hoped to continue the course this session. 

Ca/mbridgeahire ,—As an experiment, a course in fam 
accountancy was given by a member of the Economics 
Department of Cambridge University, the County authority 
bearing the cost of advertising and the prizes. Ihe 31 

3o 
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atodeatB who enrolled oomprised fonnen. tlidr eons rad 
draghten and pupils, fam l>aili&, one dbmentaiy solioid 
headmaster, rad a clerk. Twen^-seven completed the course, 
which consisted of eight forto%htl 7 lessons, on each of which a 
piqier was set. The fee diaiged was 5 b., rad 2 b. 6d. was return¬ 
able to those who completed the oonise. Ute students showed 
great interest in their work rad reached a high standard of 
effioieno 3 r. It is hoped that the work will be extended to other 
counties in the province this winter. 

Cornwall .—course in farm book-keeping was orgraized 
by the advisory economist at the Seale-Hayne Agricultural 
College, in conjunction with the county agricultural staff. The 
fee payable was 7s. 6d., of which 6b. went towards a prize 
fund, the balrace of 28. 6d. being refunded on*return of the 
whole series of papers. Eighteen students entered and their 
papers were highly satisfactory. A second course with 14 
students followed the first. 

Derby. —^No correspondence classes were held in 1027-28, but 
at the conclusion of the organized classes for funuers’ daughters 
the students were prepared by correspondence for their 
examinations. 

Hertford .—^As was the case in 1926-27, a correspondence 
course in horticulture held primarily for teachers was available 
for other students, two or three of whom participated in it. 

Kent .—^The subject selected for study was “Soils and 
Manures.” The text-book. Sir John Bussell’s Farm Soil and 
its Improvement, was lent to the students, a copy being 
presented to each of the three best at the end of the course. 
The 10 students who enrolled comprised fanners, their sons 
rad pupils, a farm labourer, and an elementary schoolmaster. 
All were keen and expressed their appreciation of the in- 
shraction, nine completing the course. A similar course for 
1928-29 is in progress. 

Lmedndnre (Lindsey). —^In this county successful classes 
have been held each year since the experiment was first 
started in 1024r-25. The subject dealt with in 1927-28 was 
“ Crop Husbandry,” the text-book being Somerville’s 
Agriculture, rad ^e course extended from October, 1927, 
to February, 1928. Thirty students joined, rad 17 of 
these sent in answers regularly throughout the course, 15 
gaining over 60 per cent, of the maximum marks. Five prizes 
were awarded, two students gaining equal marks for the fourth 
place. Several have expremed a desire to take a further course. 
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Surrey .—^Two oouraes were offered, both starting in December, 
1927, and ending in February, 1928. The Ministry’s ooUeoted 
leaflets on “ Manures and Maniuing ” were studied for the first 
comne by two students, one of whom sent answers to all four 
papers set and the other to three. The second com^ was on 
the “ Feeding of Dairy Cows,” the text-book being that on this 
subject by J. Mackintosh. There were three students, and two 
completed the course. 

He « Ik * i|i « 

The Fifth Annual Conferenoe of County and College 
Dairy Instructors and Instructresses in England and Wales, 
convened by the Ministry, was held on 
Dairy October 25, at the offices of the Ministry 

Instmcton’ of Labour, Montague House, Whitehall, 

Conferencet under the chairmanship of Mr. J. F. 

1028 Blackshaw, O.B.E., the Ministry’s Dairy 

Commissioner. In addition to County 
and College Instructors and Instructresses, there were present 
a number of Agricultural Organizers and Principals of Agri¬ 
cultural Colleges, the total attendance being 130. The 
Conference was opened by the Earl of Stradbroke, 
Parliamentary Secretary to the Ministry. 

Papers on the following subjects had been circulated before 
the date of the meeting :— 

“ Clean Milk Production and Co-operatioii with the Dairy 
Trade and Public Health Authorities,” by Mr. W. A. Stewart, 

M. A., B.Sc., Agricultural Organizer for Northamptonshire. 

“ Clean Milk Competition Work in relation to the Cheddar 
Cheese-making Industry,” by Miss M. C. Taylor, N.D.D., 
Superintendent of Dairying, Somerset. 

“ Clean Milk Competition Work in relation to the Stilton 
Cheese-making Industry,” by Mr. T. Hacking, LL.B., M.Sc., 
Agricultural Organizer for Leicestershire. 

“ Some Experiences of a User of Milking Machines,” by 
Mr. W. Gavin, C.B.E., Lord Rayleigh Dairies. 

Some Observations on the Methods of obtaining Tuber¬ 
culosis-free Herds,” by Mr. T. A. Hole, N.D.A., N.D.D., 
Ministry of Health. 

** Cheese-makers’ Associations,” by Miss N. Bennion, 

N. D.D., Chief Instructress in Dauying, Cheshire. 

** Butter-producers’ Associations,” by Mr. C. D. Boss, 
B.So., Agricultural Organizer for Devon. 

” Advisory Scheme on the Rationing of Dairy Cows in 
Suffolk,” by Mr. B. A. Steward, Secretary, Suffolk Milk 
Reoarding Society. 


Sa2 
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“ Form Leotutes and Demonatraticma to StodoDooi on ^ 
Feeding and Managemoit of Daily Cows,” by Mr. J. Hunter* 
Smith, B.So., N.D.A., N.D.D., Principal, Hertfordahire 
Institute of Agrionlture. 

Eadt paper was introduced at the meetang by a abort 
address. 

Mr. J. H. Maggs, Chairman, United Dairies, Ltd., abo 
gave an address, entitled “ That the price receivable for milk 
by producers should, if possible, be made to reflect due credit 
fat higher services.” 

All the addresses were followed by open discussion. 


It was a striking lesson to note at the beginning of November 
how much the pastures had revived under the influence of the 
warm rains and mild temperature during 
Aatamn the second half of October, and were— 

Pastures and are now, at any rate in the South— 

fresher than they had been since early 
summer. Green autumn grass may or may not have the feeding 
value of spring growth, but farmers beset by the abnormal price 
of feeding stuffs, and provided with only moderate stocks of hay 
and roots, are not disposed to argue the point too closely, and 
they will agree that fresh autumn grass is a very welcome addi¬ 
tion mdeed to their farm food supplies. Much knowledge is to be 
gained by examining the pastures in autumn and early winter. 
Not all are green. Some are brown and withered ; others seem 
to have made their last effort for the year and are now praotioally 
stagnant. The green pastures are either those in good ” heart ” 
which have not been allowed to become coarse, or leafy after¬ 
maths whose second growth is too late to run to seed. It is 
worth while noting which species of grasses are green and which 
are brown. It will usually be found that the outstanding green 
grass is perennial rye-grass, a plant that demands fertile 
conditions and plenty of hoof treading. Another that has 
rapdly filled up the bottom of the pasture and will remain green 
tiiroughout the winter is rough-stalked meadow-grass. Crested 
dogstail is yet another. Bent-grass or Agrostis is, however, now 
brown and uniMdatable. Even pastures which Ihroughout Ihe 
summer may have been quite clovery and attractive, if they 
do not cont^ at least a moderate proportion dt rye-grasS, are 
of littie value for late autumn grazing and stall leas so for winter 
grazing, for the elorer will So<m have dwindled to insignifioaime. 
Further, keep has been most tkbundant and most palatal^ on 
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pastures recently sown down. This is largely due to the fact 
that the seeds mixture will have been chosen with some regard 
to the real requirements of a good pasture. 

Farmers nowadays are forced to take more interest in their 
grasslands. They study the habits of the different species 
and the parts these play in the comijetition plant with plant. 
Take the case of an ordinary seeds mixture sown out last spring 
and containing top grasses such as the rye-grasses and ciocksfoot, 
and bottom grasses such as rough-stalked meadow-grass and 
red and white clovers. In autumn and early winter the plants 
most in evidence will be the rye-grasses and red clover. If, as 
frequently happens, these two kinds of plants are allowed to 
develop unchecked, the others, the slower starters such as 
cocksfoot, rough-stalked meadow-grass and white clover, may 
be smothered out. Hence the importance of a little judicious 
autumn grazing. 

The question of the composition of seeds mixtm*e8 and of 
pastures is of great importance in connexion with the use of 
nitrogenous fertilizers—^an aspect of grassland improvement 
that is now arousing so much interest, l^he degree of 
response to manurial dressings is very largely a question of 
species, and even of strains within the species. The leafy 
indigenous or wild strains of rye-grass, cocksfoot and so on are 
usually much more responsive to nitrogen than the ordinary 
commercial seed-producing types. 


The fact that 4,300 turkeys were offered by auction at the 
Attleborough, Norfolk, Annual Live Stock Sale, on October 18 
last, is evidence both of the growing 
The Attleboroilgh popularity of this method of selling 
Auctioil Sales poultry and of the extent of the buHincss 
of Turkeys done at this particular season. Cattle, 
pigs, and other classes of poultry also 
figured in the proceedings, but the turkeys were the outstanding 
feature of the sale. Nor does the number actually offered 
represent the whole of the story. Birds were continually 
arriving in the market from an early hour up to 11 a.m., when 
the sale commenoed, by which time the accommodation provided 
for them proved quite inadequate, so that late arrivals, roughly 
estimated at 1,200, had to be turned away. Farm carts or 
floats, eovered with pig netting, formed the usual means of 
transport, but in semie cases the birds were driven in in flocks. 
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At the malt, tibey were ooo&ied, ia bts «f 8 to 10, in pens 
formed of ordinary aheep haidks oorend witii dieep netting, 
but showed no signs of discomfort or distress from being 
packed into a comparatively small space. Hie auctioning 
oocu}^ several hours, and ^ jnioes realized a;^peared to be 
good. A few ezceptionaUy well-conditioned lords fetched 
218. each, but the more usual price was IBs., and, for vny snudl 
birds, 128. to 14a. per bird. 

Norfolk has long been noted for turkey rearing, and the tJaim 

Attleborough to have the largest auction of turkeys in the 
country is probably well-founded. The numbers at this sale 
would seem to indicate either a remarkably good rearing 
season, or the increasing popularity of turkey produoti(Hi in 
this area. The health of the birds this year is retorted to be 
satisfactory. 

Turke 3 rB sold at the Attleborough soles are mostly bought by 
farmers for fattening, during which process it appears to be the 
practioe to let them have the run of tihe home paddocks, in 
which temporary shelter is provided by an erection of wattled 
hurdles. Although kept to the fields surrounding the homestead, 
the birds ore not otherwise restricted, as they do not thrive in 
close confinement. The usual milling offals with pea and bean 
meal comprise the chief ingredients of the food given. 


Thx Annual Dairy Cattle Judging Competition, for teams 
drawn from Young Farmers’ Clubs in England and Woles, 
took place at the Dairy Show on 
Yoong Famura* October 25. Four clubs entered teams of 
anlM Dairy Cattle three members each, to compete for the 
Judging Goomatition silver challenge cup presented by The 
Farmer and Stockbreeder and Agricultural 
Gazette, and the silver and bronze medals awarded by the 
British Dairy Farmers’ Association. Seven of the 12 young 
farmers taking part in the competition were girls. Shorthorn, 
Friesian and Jersey cattle were judged, each “ ring ” consisting 
of four animals. A maximum of 50 points was allowed for 
correct plaoing, and a further 50 points for reasons for placing. 

A very interesting contest, which attracted a considerable 
numbw of spectators throughout the afternoon, resulted in the 
Buckingham Royid Latin School Calf dub winning tire Cup 
by a margin of 21 points over the Bletchley Calf dub. Tlie 
Honham Calf dub were third, and the SaaWJt Baby Beef 
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dub, past holders of the Cup for three successive years, were 
fourth. The scores were :— 


Buckingham Royal Latin School Calf Club .. 556 points 

Bletchley Calf Club. 634 „ 

Horsham Calf Club .. .. ,. 628 „ 

Sussex Baby Beef Club .. .. .. ., 460 „ 


The individual championship was obtained by a newcomer 
to the competition, Dora Dowding, who thus secured the 
Silver Medal of the British Dairy Farmers’ Association. The 
two bronze medals were won by Arthur Wm. Culley and Jack 
Jones. The scores were :— 

(1) Dora Dowding (Horsham Calf Club) .. .. 226 points 

(2) Arthur Wm. CHdley (Buckingham Royal Latin 

School Calf Club). 216 „ 

(S) Jack Jones (Bletchley Calf Club) 204 ,, 

e e e 4t e « 


Railway Freight 
Rebates on 
Selected 
Agricultoral 
Traffics 


Attention is called to a scheme, “ Railway Freight Rebates 
(Anticipation) ” [Cmd. 3215], issued by the Ministry of Trans¬ 
port, which provides that during the 
period beginning December 1, 1928, and 
ending September 30, 1929, Railway 
Companies shall allow a rebate of 10 
per cent, of the carriage charges on 
the under-mentioned list of selected 
agricultural traffics. 

This scheme is in anticipation of the statutory rate relief 
provided for in legislation introduced by H.M. Government 
in which, inter alia, from October 1, 1929, Railway Companies 
are to be relieved of a proportion of their local rates, and the 
sums thus made available are to be utilized for the reduction 
of certain of their carriage charges. 

Save as respects milk, the rebate will not apply to any 
traffics conveyed at passenger train rates. 


Agricultural Selected Traffics. 

Manure, street, stable or farmyard, in bulk; 

Manures, other than street, stable or farmyard, in 
bulk; 

Lime, limestone, chalk, basic slag, or salt for 
agricultural purposes; 

Any other substance for use direct as manure, or 
any manure substance to be mixed and used os 
manure, when packed and so consigned ; 


I Used in 
Groat Britain 
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Oil cake, whole, bTokm or ground. 

Meals or husks, for animal or poultry feedings in oases, casks or 
sacks. 

Foods for live stock consisting of meals, with spice, molasses or 
condiment. 

Milling offals, named in the grain list in the Classification of 
Merchandise for conveyance by railway, for animal or poultry 
feerling. 

Treacle for cattle feeding, consigned direct to farmers. 

Ensilage. 

Hay. 

Hay and straw chopped, in sacks. 

Provender, consisting of chopped hay and straw, mixed with 
articles named in the grain list in the Classification of Merohan* 
dise for conveyance by railway. 

Beetroot pulp (residue from sugar making), in bulk, for feeding live 
stock. 

Carrots, mangel wurzel, or turnips, in bulk, for feeding live stock. 

Grains, brewers* or distillers’ (or draff). 

Potatoes (except new potatoes as defined in the Classification of 
Merchandise for conveyance by railway). 

Milk (including separated milk but not condensed milk), in cans, 

^ chums, or butts, or in bottles packed in cases. 

Live stock. 

Rules for the determination of carriage charges provide, 
inter alia, that:— 

(1) Where any of the selected traffics is carried at a charge 
which includes the services of collection or delivery or 
both, the carriage charge shall be determined ^ter 
deduction of the amount included in the charge for each 
such service, and for this purpose the amount so in¬ 
cluded in any exceptional rate shall be deemed to be a 
sum of Is. fid. a ton in respect of each such service 
included in the charge ; and 

(2) In the case of live stock conveyed to or from Northern 
Ireland or the Irish Free State and carried at a through¬ 
out charge, which includes a charge for carriage by 
railway in Great Britain, two-fifths of that throughout 
charge shall be taken to be the proportion thereof 
attributable to carriage by railway in Great Britain 
and treated accordingly as the carriage charge from 
which the rebate is allowable. 
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Copies of the full scheme, Railway Freight Rebates (Anti¬ 
cipation) [Cmd. 3215], may be obtained through any boolmller, 
or directly from His Majesty’s Stationery Office, Adastral 
House, Kingsway, London, W.C. 2, price 3d. net. 


A NOVEL and interesting attempt to organize the marketing 
of farm produce is contained in the New South Wales Primary 

M»katmir Act Products Act, 1927, as amended in July 
in WAw^nth which provides, inter alia, 

Wales establishment of Marketing 

Boards, through the agency of which 
producers may supervise and control the marketing of their 
products. 

Under this Act, a Marketing Board will be set up for any 
primary commodity, except wool and certain kinds of dried fruit, 
and in any area recognized by the State, if, following a petition 
by a specified number of producers, at a compulsory poll, a 
requisite majority of the producers is in favour of its con¬ 
stitution. Subsequently, producers will be required to elect 
representatives to the Board which, in addition, will include a 
member or members appointed by the Governor. Once a 
Board has been set up, it may not be dissolved for three years, 
except by resolution of Parliament; at the end of this period, a 
poll may again be taken and, if a majority is in favour 
of dissolution, it will be dissolved. 

A Board, thus constituted, will be a corporate body, 
independent of Government control, with full powers to sell 
or arrange for the sale of the commodity it controls. It is also 
enabled mider the Act to arrange for financial accommodation 
for the purpose of making advances to producers, and to make 
levies in payment of these advances or for administrative 
expenses. 

A Board will be free to determine the manner in which its 
control shall be exercised. It may itself take over the sale of 
the commodity or it may confine itself to the regulation 
of distribution through existing channels by a system of 
licensing. Similarly, it may grant exemptions covering small 
producers, direct sales or sales to local retailers and consumers, 
provision for stock requirements, etc. It is also empowered to 
prescribe and enforce systems of gr^ing. 

The effects of such control, if wisely exercised, will, it is 
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oontemi^ted, be beneficial and far-ieaifiiing. Organized 
marketing will tend to stimulate production and to remove 
the speculative element from distribution, to the ultimate 
benefit of the community as a whole. Though purely a State 
enaotmmt, the Act will pave the way for inter-State under¬ 
standing, and afford a foundation for inter-State reciprocity 
or for federal pooling of primary products such as wheat and 
butter. 


Thb attention of dog-owners and poultry-keepers is drawn 
to the Dogs (Amendment) Act of last Session. Section I of 
the Act extends to poultry the provisions 
Wazningio of the Dogs Act, 1906, in respect of the 
Dog Ownen liability of a dog-owner for injury done to 
poultry by his dog. It enables a stock- 
owner to take proceedings against a dog-owner for damage 
done to his poultry by the dog in the same way as the earlier 
Act enabled him to do m the case of cattle. The term “poultry” 
includes domestic fowls, turkeys, geese, ducks, guinea fowl and 
pigeons. 

Hie main provisions of the Dogs (Amendment) Act, 1928, 
apply generally to Scotland, but the Act does not apply to 
Northern Ireland. Section I of the Dogs Act, 1906, as amended 
by the Dogs (Amendment) Act, 1928, therefore now reads as 
follows:— 

I. (1) The owner of a dog shall be liable in damages for 
injury done to any cattle or poultry by that dog ; 
and it shall not be necessary for the person seeking such 
demises to show a previous mischievous propensity, or 
to show that the injury was attributable to neglect on 
the part of the owner. 

(2) Where any such injury has been done by a .dog, the 
occupier of any house or premises where the dog was 
kept or permitted to live or remain at the time of the 
injury shall be presumed to be the owner of the dog, 
and shall be liable for the injury unless he proves that 
he was not the owner of the dog at that time. 

Provided that where there are more occupiers than 
one in any house or joemises let in separate apartments 
or lodgings, or otherwise, tire occupier of that par* 
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tioular part of the house or premises in which the dog 
has been kept or permitted to live or remain at the 
time of the injury shall be presumed to be the owner of 
the dog. 

(3) If the damages claimed under this section do not 
exceed five pounds they may be recovered under the 
Summ€ury Jurisdiction Acts as a civil debt. 

(4) Where a dog is proved to have injured cattle or 
poultry or chased sheep^ it may be dealt with under 
Section II of the Dogs Act, 1871, as a dangerous dog. 

Section II of the Dogs Act, 1871, provides that where a 
dog is proved by a court of law to bo dangerous, a summary 
order may be made for the dog to be destroyed, and any 
person failing to comply with such order shall be liable to a 
penalty not exceeding twenty shillings for every day during 
which he fails to comply with such order. 


The Ministry of Agriculture and Fisheries announces that 
the fourth World’s Poultry Congress and Exhibition will be 
held at the Crystal Palace, London, 
World’s Poultry from July 22-30, 1930. 

Congress and The Congress is being organized by the 
Exhibition, 1930 Ministry, in conjunction with the Board of 
Agricultiue for Scotland and the Ministry 
of Agriculture for Northern Ireland, and general]}- under the 
auspices of the International Association of Poultry Instructors 
and Investigators. The Ministry undertook the responsibility 
at the request of the National Poultry Council, and on the 
assurance that the full support of the poultry industry would be 
forthcoming. 

Their Majesties the £jng and Queen and H.R.H. the Prince 
of Wales have graciously consented to become Patrons of the 
Congress, and the Minister of Agriculture and Fisheries, the 
Secretary of State for Scotland and the Minister of Agriculture 
for Northern Ireland will be Presidents. Mr. F. C. Elford 
(Canada), President of the International Association of Poultry 
Instructors and Investigators, is First Vice-President, and the 
Vice-Presidents so far appointed are Lord Dewar, Dr. Edward 
Brown, and the President of the National Poultry Council. 
The President of the National Farmers’ Union has also been 
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invited to become a Vioe-Piesident of tiie OongreaB. The work 
of the Oongzees will be eanied through with the advice of a 
Tiiuuioe and Glenend Purposes Committee and of various 
Sub-Committees, each concerned with a particular section of 
the work. These Committees together constitute the General 
Committee, of which the Chairman is Sir Charles J. Howell 
Thomas, K.C.B., C.M.O., Permanent Secretary to the Mmistry 
of Agriculture and Fisheries, and the Vice-Chairman, Mr. 
H. E. Dale, C.B., Principal Assistant Secretary. The Director 
of the Congress is Mr. P. A. Francis, O.B.E., the Ministry’s 
Poultry Commissioner. Dr. V. E. Wilkins, of the Ministry, 
has bwn appointed Secretary, and Mr. J. A. McGilvray, 
Assistant Secretaiy. 

The Ministry recognizes that the success of the Congress will 
depend to a large extent upon the whole-hearted co-operation 
of all sections of the poultry industry. The Crystal Palace is an 
ideal venue for the purposes of the ingress, and it is probable 
that the whole of the lecture sessions and business meetings 
will be held there during the period of the Exhibition. In 
addition to the important paper-reading side of the (Congress, 
at which numerous problems affecting the progress of the 
poultry industry will be under discussion, there will be an 
international exhibition, to which all participating countries 
will contribute. This will consist of displays of poultry, rabbits 
and pigeons, together with educational and research exhibits 
illustrating the development of the poultry industry in the 
various countries, and a comprehensive trade exhibit staged by 
commercial interests in this country and in other parts of the 
world. 


A FBEL1MIKABY note on the general results of the 1927 
beet crop and the ensuing manufactiuing season was given 
in the JotrBXAii for April of this year. 

B06t Snglir The final results are now available tmd 
Caioiiai^ 1827<4K are given below. 

The 1927-28 manufacturing campaign 
was severely handicapped by a very bad growii^ season, and, 
in the result, ihb average figures compare very unfavourably 
with those for the previous campaign. It is, however, 
encouraging to obeorve tiiat tiie general standard of efficimoy 
of the factories has been maintained, mid this notwithstaadii^ 
the low purity ai rite beets reorived. 
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The general results, compared with those of 1926-27, were 
as follows:— 

1927-28 1926-27 

Acreage under sugar beet . 232,918 129,463 

Average yield per ekjro {touH) .. .. .. 0»46 8*63 

Number of beet growers. 33,340 22,700 

Number df factories .. .. 19 14 

Average number of days worked .. .. 106 114 

Number of workers employed in factories during 

the campaign. 9,022 7,157 

Tonnage of beets delivered to fiMJtories .. 1,503,019 1,117,072 

Average sugar content of beets (per cent.) .. 16*12 17*31 

Average price paid per ton of beet .. .. 65s. 4Jd. 59s. 5 ft!. 

Estimated total sum, including cost of transport, 

paid by the factories to the glowers .. £4,147,000 £3,322,000 
Total production of sugar (cwt.) .. .. ♦3,802,189 3,060,757 

Average extraction of sugar expressed as a 

{)ercentage of l)eets delivered to factories. . 12*65 13^83 

Average extraction of sugar expressed as a 

pementage of total sucrose in beets .. ,. 78*5 78*9 

Average farm output of sugar (sucrose) per acre 

of beet grown (lb.). 2,330 3,346 

Average factory output of commercial sugar per 

acre of beet grown (lb.) 1,828 2,656 

Production of by-products :— 

Molasses (cwt.) .♦1,144,600 753,254 

tPulp (tons) (dry) . 91,436 62,801 

(wet). 16,163 26,138 

Subsidy paid;— £ £ 

Sugar.*3,706,000 2,990,973 

Molasses .*609,100 .334,420 

Total.*4,214,100 3,326,393 

* Subject to slight adjustment. 

t The figures relating to the pulp production were reviewed in detail 
in this JouRNATi for Jidy, 1928. 

i|c i|c « 

The Imperial Fruit Show .—^The Ministry's fruit marketing 
demonstration at the Imperial Fmit Show, which was held 
at Manchester from October 19 to 27, 
Marketillg had this year an added interest, many 

DemoDSteEtioilS of the exhibits having been packed under 
the National Mark. The demonstration of 
apple grading and packing on a commercial scale aroused 
great interest, and was instrumental in attracting a number 
of new applicants for registration as packers of National Mark 
apples and pears. 

At a conference held at the Show on October 24, many 
growers and merchants took the opportunity of speaking— 
under a three-minute rule—on the subject of the National 
Mark in terms of high praise. 

This year a section for potatoes was added to the Show, 
and the Ministry’s potato marketing demonstration, given in 
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connexion with it, evoked considerable interest among 
merchants and farmers from the surrounding counties, many 
of whom were given an opportunity of seeing this exhibit for 
the first time. The suggested grades for potatoes as shown, 
and the proposal to put a system of potato grading into 
operation at an early date, met with general approval’. 

Northampton CatUe Market. —^In conjunction with the 
Coxmty Branch of the National Farmers’ Union and the 
Northampton Pedigree Pig Breeders’ Association, the Ministry 
gave its Pig Marketing Demonstration in the Northampton 
Cattle Market on October 31 and November 1. 

A technical demonstration of breed characteristics and 
market requirements was included in the programme. This 
feature aroused much interest, especially on the second day, 
when helpful discussions on Breeding in relation to Market 
Requirements followed the demonstrations. 

The London Dairy Show. —The Ministry’s Egg and Pig 
Marketing Demonstrations were given at the London Dairy 
Show of the British Dairy Farmers’ Association on October 
23 to 26. 

As regards eggs, this was the last, during the current year, 
of a series of demonstrations in egg marketing which have 
been carried out in different parts of the country. The practical 
character of these demonstrations of candling, grading and 
packing eggs in the manner required by the scheme of egg 
marketing reform, has proved a great attraction, and has done 
much to disseminate knowledge of the objects of the scheme 
and of the work to be carried out thereunder by “ accredited ” 
packers. 

Seventy cases of 360 eggs, i.c., 210 long hundreds, as 
received from the producers, were graded in accordance with 
the national standards, and were packed and dispatched 
under the National Mark. This Mark, which is placed on the 
package, will be the future guarantee of quality, and authority 
to use it will be given only to packers who are registered under 
the scheme. 

A satisfactory feature of the demonstration was the interest 
taken by prospective packers, many of whom, after witnessing 
previous dememstrations, were making a second visit to 
obtain additional information on the subject. Although a 
demonstration was given at the Dairy Show last year, the 
number of visitors was at least as large. Producers and dis¬ 
tributors came fitom all parts of the country and from over¬ 
seas. Representatives of the poultry industry from Ammrica, 
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The Imperial Fniit vShow, Manchester. The Mini-stry s Marketing Demonstration, showing the grading and 

packing of apples under the National Mark. ~ ’ 
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Denmark and Ireland, in particular, showed keen interest 
in the developments that are taking place in egg marketing 
in this country. 

The importance that is being attached to the National 
Mark as the future guarantee of quality is steadily increasing, 
and the exhibit of packages bearing the Mark drew consider¬ 
able attention. Cartons, each containing 1 dozen or J-dozen 
eggs, illustrated the direction in which the future trade in 
high-class eggs is expected to develop. The value of the 
carton in carrying eggs smoothly and speedily through the 
channels of trade, with a minimum amount of handling, and 
with the guarantee of the packer, the National Mark, on 
each carton, is being increasingly recognized. 

The pig marketing demonstration was staged in close 
proximity to the bacon and hams entered for competition 
by producers and distributors. The demonstration was 
divided into three sections : (1) What the market requires ; 
(2) What the market does not require ; and (3) Bacon, hams 
and by-products. Feeders were thus enabled to compare 
their entries with the graded selections required by the dis¬ 
tributive trades and to appreciate those defects in conformation 
and quality which depreciate the selling value of bacon and 
hams. 

♦ 

The Report on Fruit Marketing,’*'published by tlic Ministry 
in 1927, dealt, in a general way, with the i>rinciples of fruit 
marketing as a whole, and fore8hado\\'ed 
Marketing of further reports dealing in detail with the 
Apples, Pears, best commercial practice in regard to the 
Plums and marketing of the various fruits grown in 
Strawberries England and Wales. 

The first of these further reports is now 
available,! and deals with the preparation for market of 
apples, pears, plums and strawberries. The introductory 
section discusses points of general application in regard to 
varietal characters, thinning, picking, culling and grading, 
packing, packages, packing and pooling stations, and cold 
storage. This section also includes a chapter explaining the 
scope of the Agricultural Produce (Grading and Marking) Act, 
1928, and its application to the marketing of apples and pears. 

* Marketing of Fruit, Economic Series No. 16. H.M. Stationery 
Office, price net., post free PJd. 

t Preparati^. of Fruit for Market: Part I — Apples, Pears, Plums and 
Strawberries, Economic Series No. 21. H.M. Stationery Office, price OH. 
net, post free 9cl. 
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The four remaining sections deal respectively with the four 
fruits mentioned, on the same lines as the introductory section, 
but in greater detail. The Report is profusely illustrated, is a 
practical handbook on the whole technique of preparing fruit 
for market, and should be of the greatest assistance to all who 
grow fruit for sale, or who buy and sell fruit. The nominal 
price of 6d. places the Report within the reach of all concerned. 

Tius number of inquiries that reach the Ministry regarding 
facilities for the training of egg candlers indicates a weakness 
in the industry that must be remedied if 

Egg Marketing the reputation of home>produced eggs 
Scheme : packed under the National Mark is to be 

Training of firmly established and'^maintained. The 

Candlers Ministry has, therefore, arranged for 
instruction in candling to be given under 
commercial conditions at three selected centres referred to 
below. The facilities will be open to female employees of 
packers who have applied for accrediting under the National 
Mark Scheme. 

The })oriod of training will normally be 14 days, which is 
considered sufficient to enable a trainee to gain a good general 
knowledge of the technique of candling as well as of the 
handling of eggs before candling and the grading and repacking 
of eggs after candling. During the period of training, the 
trainee will be rt^garded as an employee of the training centre 
for the purposes of discipline and time-keeping. Those who 
send her for training will be responsible for her remuneration 
and subsistence allowance (if any) and also for the provision 
of lodging accommodation during the training period. 

The centres which have been selected by the Ministry for 
the purpose are :— 

No. of Trainees that can 
he taken at any one time 


Cheltenham Egg Packing Station, 

Cheltenham . 2 

Framlingham and Eastern Counties 
Co-operative Society— 

Ipswich .. .. .. ., 2 

Framlingham. 1 

Boston ,. 1 

Stamford and District Egg and 
Poultry Society, Stamford .. 1 


Applications for such training should be addressed to the 
Secretary, Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, London, S.W. 1. 
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THE WORLD AGRICULTURAL CENSUS OF 

1929-30 

R. J. Thompson, C.B., O.B.E., 

A^aiaixmt-Secretary^ Ministry of Agriculture and Fisheries. 

Bxfbbhnces have already been made in this Journal to the 
proposal of the International Institute of Agriculture that an 
Agricultural Census should be taken throughout the world in 
1929-30. Great progress has been made in the furtherance of 
this idea, and it may be of interest to summarize the present 
position. 

The need for a World Agricultural Census was particularly 
felt after the war, and in May, 1924, the Institute was authorized 
to take steps to induce the adhering Governments to carry 
out a general Agricultural Census in accordance with a uniform 
plcm to be prepared by the Institute. This proposal attracted 
the attention of the International Education Board (Rockefeller 
Foundation), which made a grant of $10,000 per annum for 
the five years 1925-29, to be used to defray the salaries of a 
Director and an Assistant Director and the travelling expenses 
involved in visiting the various Governments. A sjxscial 
Bureau charged with this particular work was created at the 
Institute in 1925, and Mr. Leon M. Estabrook was ap|K)inted 
as Director of the census project. Mr. Estabrook is an officer 
of the United States Department of Agriculture, and possesses 
an intimate and technical knowledge of methods of collecting 
and dealing with agricultural statistics. In addition to his 
experience in the United States ho had, before his appointment 
to the Institute, been entrusted with the task of reorganizing 
the agricultural statistics of Argentina, and he was therefon* 
specially qualified to fulfil the duties which the new undertaking 
involved. 

After some preliminary investigations, a standard form for 
use in the collection of the Census was prepared, and this 
form was considered and revised in the first instance by a 
Committee of the International Scientific Council of the 
Institute in February,' 1926, and subsequently by the Cornmittoti 
of Statisticians of the General Assembly in the following April. 
The standard form of schedule was circulated to all Govern¬ 
ments, together with explanatory information as to the value 
of the Census, the recommendations of the Committee of 
Statisticians in regard to the way in which the Census should 
be taken, and similar matters. 

Following on this Mr. Estabrook was charged by the Institute 
with the mission of visiting the different countries of the world 

3h 
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in order to interest them in the taking of the Census and to 
discuss details with the statistical authorities. 

It would be difiSctilt to oT«r-estunate the importance and 
utility of this part of the work, which, indeed, constitutes the 
main (Hmtribution which the Institute has been able to make 
to the preliminary work of the Census. By these personal 
visits and interriews the proposal has been put before the 
competent authorities in a way which would have been quite 
impossible by correspondence. The reports received from 
Mr. Estabrook on his visits show that he has been received 
everywhere with the greatest courtesy, and that on every side 
there is a general disposition to make the Census a success. 
During the past two years many Conferences and Congress^ 
have expressed their approval of the idea, and among these 
special reference may be made to the resolutions of the World 
Economic Conference organized by the League of Nations in 
Ifoy, 1027, and of the Imperial Agricultural Research 
Conference in London in October, 1927. 

Recently (October, 1928) a further gathering of the 
Committee of Statisticians was held in Rome, and various 
questions relating to the World Census were discussed. This 
Committee, which sat for several days, was attended by 
representatives of over 30 countries, and made a number of 
recommendations which will in due course be included in a 
revised edition of the standard form. 

The Committee had the advantage of receiving from Mr. 
Estabrook, the Director of the Census, an account of the 
results of the visits he had made during the past two years 
to the various countries of the world. Mr. Estabrook reported 
that sinoe June, 1926, he had visited all countries of the world 
except Albania in Europe; Persia, Afghanistan and Meso¬ 
potamia in Asia ; some of the colonial territories in Africa ; 
Central America ; and five countries of Sooth America. He 
expected to visit Albania, Central America and the northern 
countries of South America within the next few months. In 
all the countries so far visited the responsible officials had 
expressed a desire and a willingness to co-operate as far as 
practicable in the World Census. In addition useful information 
had been obtained conoeming the statistical services and the 
organization of Agricultural Departments, while the Colonial 
Departmmits of Great Britain, France, Belgium, Italy and 
Portugal had expressed a willingness to co-operate by bringing 
the proposed Census to the attention of their Colonies and 
Dependencies. 
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The ooiintaies visited include 76 per cent, of the land surface 
of the world, more than 90 i>er cent, of its population, and an 
even higher percentage of its agricultural and live stock 
production. 

In relation to the collection of a uniform Census, the striking 
feature of the tour was the diversity of the agricultural 
conditions throughout the world. Soil and climate, crops and 
live stock, farm practice, transportation, marketing and 
distribution, all differed, and in view of this fact and of the 
varying degree of agricultural and statistical organization, it is 
considered highly necessary that the proposals in the standard 
form should be kept as simple as possible, each country being 
free to obtain as much additional information as might be 
desired. 

The preparatory work has thus been nearly completed, and 
it now remains for the Governments to give effect to the 
scheme by completing their arrangements for the taking of the 
Census in 1929-30. Many practical problems are likely to 
arise, and the personal interviews which the Director of the 
Census has had with the Statistical Authorities of the different 
countries are likely to bear fruit in the shape of demands for 
advice and assistance. There are many countries where the 
collection of an Agricultural Census is an established practice 
(e.y.. Great Britain, United States, etc,), and with these the 
Institute will not be much concerned. There are, however, 
others where a Census has never been taken in the past, or has 
not been taken for many years, and much of the value of the 
scheme lies in the possibility of inducing these countries to 
take a Census and thus provide both themselves and the 
world at large with information which*is now lacking. 

Looking further ahead, the Institute has to consider what 
is likely to be the position when the Census has been taken. 
It will be the business of each country to publish a summary 
of the principal results as early as possible, and to follow this 
up with a report in more detail, providing a sound view of the 
agricultural conditions of the country concerned. It is hoped 
that each country will furnish the Institute with the preliminary 
results of the Census as they are obtained, and thus enable 
the Institute to publish, month by month, information as it 
becomes available. By this means all who are interested in the 
world’s food supply, from whatever point of view, will be able 
to utilize at once such part of the information as is of value 
to them, without waiting for the publication of the full reports 
of each country. The Institute will incorporate the information 
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in the intmiational agricnltiual statistios pablished in tiie 
Statistical Year Book, and in the tables relating to crop and 
live stock prodnotion published in the Monthly Bultetin. 

But this is only one stage. The main and essential function 
of the Institute is to study ib.e international production of 
food and raw materials, and to correlate the information as to 
supply with the demand and consumption of the different 
countries, so that we may have increased knowledge as to the 
balance of supply available from those countries which have 
a surplus, and the probable demand from those countries 
where the output is insufficient for requirements. There is 
here a wide field for investigation. In the case of a few 
important products, such as wheat and cotton, statistios of 
world production are closely studied and are of practical 
utility in regulating the direction and movement of supplies 
and the formation of prices. In the case of many other 
agriciiltural products, however, information is very defective, 
and it is particularly in regard to these that the results of the 
World Census are likely to be of value. Each commodity 
needs to be studied separately, and to be investigated not 
merely in regard to the past but to probable future development. 
It is necessary to consider whether the world’s supplies of food¬ 
stuffs and raw materials are increasing proportionately to the 
growth and purchasing power of the population, and how far 
they may be limited or increased in the future by changes in 
methods of cultivation or in the area of land available. If the 
Governments of the world carry out the Census effectively 
they will be making a great contribution towards the provision 
of material on which such investigations can be based. 

To enable the Institifte to carry out the investigations, and 
to secure from the Census the results of world-wide importance 
which should be obtained, it will be necessary to provide funds 
to secure the services of a highly qualified and efficient staff. 

Up to the present the main cost of the work connected 
with the Census has been met by a grant, alretuly mentioned, 
made by the International Education Board. This grant is 
due to end in 1929, but at the recent meeting of the General 
Assembly of the International Institute the Assembly, while 
thamking the Board for its past assistance, espressed the hope 
that “ the International Education Board wo^d continue tl^ 
assistance in future jrears so as to enable the work which has 
been so successfully begun to be brought to a satisfactory 
conclusion.” 
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THE ECONOMIC POSSIBILITIES OF RICE 
GRASS (SPARTINA TOWNSENDII) 

II,—EXPERIMENTS IN ESSEX* 

James Bryce, B.Scj., 

East Anglian Institute of Agriculture, Chelmsford, 

Practically the whole of the Essex coast-line is protected 
from the sea by sea-walls. These w'alls are for the most part 
composed of clay. Outside them lie vast stretches of mud 
amounting in ail to many thousands of acres. In a general 
sense this mud may be described as being on two distinct 
levels. The higher mud flats, known as “ saltings,” usually 
adjoin the sea-walls and lie between the high-water mark of 
spring tides and about 3 ft. below that line. They carry 
a fairly dense, mixed, erect tsrpe of vegetation, consisting 
mainly of the grasses Olyceria maritima and Spartina stricta, 
Aster, Salicomia, Statics, Suaeda maritima and Amieria, in 
varying proportions, according to the level and stage of 
development of the marsh. The outer edge of those saltings 
is broken at frequent intervals by creeks, which serve to drain 
off the water of the receding tides. Between the mouths of 
the creeks the saltings end generally in an abrupt cliff of, on 
the average, from 3 to 4 ft. in height. Stretching out from the 
base of the cliffs lie the lower mud flats. These also normally 
carry vegetation, but of a prostrate type, principally the 
sea-grass Zostera or filamentous sea-weeds. Jn places, the 
Zostera flats are as much as 8 ft. or more below high-water 
mark, but on the whole they average about 5 ft. 

The saltings play the important part of giving support and 
protection to the sea-walls. In places they have been and 
are being eroded, thus leading to the exposure of the walls 
and adding seriously to the cost of maintenance of the latter. 
Since the vegetation already in possession seems unable to 
cope satisfactorily with the situation at the more exposed 
points, the possibility of introducing some new plant which, 
by exceptional vigour and mud-binding properties, might be 
expected to hold on to the endangered mud, and even to 
collect more mud, becomes a matter for serious consideration, 
especially having in mind the devastation caus<xl at many 
points in 1897 by the breaking through of the sea. If, in 
addition, such a plant could be induced to invade the lower 
Zostera levels and there begin to arrest mud and so in a sense 

* The first and introductory article, by Professor F. W. Oliver, 
appeared in this Journal last month (November) page 709. 
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lay the foundation for new saltings, still farther protection 
would be obtained. If, over and above these things, such 
plant could be shown to possess some agricultural or other 
value, the need for thorough tests and trials would become 
apparent. To those unfamiliar with our muddy foreshores, it 
may seem hardly credible that any plant could possibly 
satisfy all these requirements. In Spartina Townaendii, 
however, there is good reason to suppose that we have a plant 
almost ideally suitable for the purpose in view. 

Work to the End of 1887. —^Accordingly, in 1925, experi¬ 
mental plantations on a modest scale were begun. By April, 
1927, 17 centres had been established. It is yet too 
soon to attempt to form any conclusions on the erosion or 
accretion problems. Our aim meantime has been to introduce 
the plant to as many and varied situations and conditions as 
possible, and to watch developments. In some cases it has 
taken more than six months before it became possible to say 
whether a plant was making progress or was dying or dead, 
so that the centres laid down in the spring of 1927 can for 
the present be disposed of briefly. While all seem to be 
progressing in greater or less degree, the most interesting 
indications with regard to them are (1) that those on the site 
of a previous failure now show some measure of success, and 
(2) that very promising growth has been made in a new but 
important situation. The actual planting of the latter, on 
the Suffolk side of the Stour estuary, was not carried out by 
the Institute but at its suggestion. There a long-neglected 
and exposed section of sea-wall, without protecting saltings, 
has recently presented considerable difficulties in an attempt 
to restore it to a safe condition. The suggestion was to plant 
up the lower part of the outer surface of the wall. The “ take ” 
has been so good in some instances that flowering has already 
b^un. The real test, however, will be experience daring the 
coming winter months. 

For the experimental centres made in 1925 and 1926, off-sets 
from Poole Haurbour were used, each of them consisting of 
two or three shoots. None was more than a few days’ old 
when planted. 

The 1925 operations were limited to Northey Island near 
the head of the estuary of the Blackwater. The main objects 
were to establish a type of vegetation mote suitable than that 
already in possession for the purposes of fodder, and to 
counteract erosion. A sea-wall encloses most of the inland, 
but having been in disrepair for 40 years, wide breaches 





Fju. 2.- Island, Outsider llu* Walls. May 7, IMJ7 S(alv(i 
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occur through which the sea enters freely, and, at spring tides, 
floods an area of 200 acres to a general depth of about 2 ft. 
The vegetation is mainly Aster. Three plots were laid down, 
of which two have been successful. The failure occurred in 
a wide “ pan ” of soft bare mud in an angle between the 
sea-wall and the saltings, and on a level slightly lower than 
the latter. The two successes were made on typical saltings, 
one inside and the other outside the sea-wall. They are both 
on approximately the same level and are covered with some 
2 to 3 ft. of water during spring tides. The outside plot, 
however, is subject to considerably greater wash, and there 
the plants have not made quite as good progress as those 
inside. The average greatest diameter of the clumps in 
October, 1927—^that is, when two and a-half years old—^was 
about 2 ft. 6 in., compared with 3 ft. within the wall. In the 
latter case the interval between the planted off-sets was 
originally 3 ft., so that the resulting plants were beginning to 
merge. Most of the plants have flowered freely each season, 
and seedlings have been found in the neighbourhood of the 
plots. 

By the end of 1926, the owner of the island was so satisfied 
with the progress made that in 1927 he planted up about 
16 acres. As a result he hopes before long to be able to increase 
substantially his head of stock. 

In 1926 it was thought desirable to introduce Rice grass 
to some of the more exposed mud flats. Accordingly small 
plantations were made in the Blackwater estuary at Gold- 
hanger, Tollesbmy, Mersea and Bradwell. 

The site chosen at Bradwell resembles the sites at Northey, 
but the saltings here are higher, being almost on the high- 
water mark level; there is a slightly more mixed vegetation, 
Olyceria being more in evidence and, except for extensive 
mud-banks, there is no protection from the North Sea. Two 
lines of plants were put in about 6 yd. apart, commencing near 
the sea-wall an<J running directly outwards to the limit of 
vegetation, where the saltings fall away sharply into a wide, 
deep channel. Although apparently not quite so successful as 
at Northey, results here are distinctly promising. On June 22, 
1927, the best plant had 24 shoots, while its greatest diameter 
was 20 in. 

The sites of the Tollesbury and Mersea plots were almost 
identical, and both were failures. At each, the lower Zostera 
flats were used. At high tide the depth of water is 5-6 ft. The 
mud is very soft, necessitating the use of mud-boards 
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(*' Bplatokers "’) on the feet. Assuming the plants to hare been 
quite sound, it is difficult to assign a reason for these failures, 
unless they have been due to strong currents and heavy wash. 
On such points further experiment and observation are needed. 
In 1927, Mersea flats were tried again with 35 plants. On 
July 20 there were 10 survivors. By October 5, these had 
been reduced to eight. Without doubt, many of the 27 failures 
found the situation unsuitable and died off, but not a few 
were missing altogether and were probably scoured out. 

At Goldhanger, the need for a vigorous mud-binding plant 
has become acute. There is a considerable length of wall 
supported only along a short section by the usual saltings. 
In front of the remainder, part of which is to the east and 
part to the west of the strip of saltings, the«mud is rapidly 
disappearing, thus exposing the base of the waU. On the west 
side the mud is bare, but on the east, commencing some 
10 yd. from the wall, it carries a close sward of Zostera. On 
both sides there is almost 8 ft. of water during spring tides, 
and the period of immersion is just over four hours. On the 
west, with less scour, none of the plants set in March, 1926, 
succeeded, but on the east there were still six survivors out of 
100 by September. In October, 1927, only three remained. On 
June 30,1927, these three had 13,10, and 9 shoots respectively, 
and on October 4, when 18 months old, 17, 11, and 9. 
It is hoped that these survivors have now adapted themselves 
to the very extreme conditions to which they have been 
subjected for a prolonged period, and that they will make the 
nucleus of an ever-increasing colony. None has, so far, flowered, 
nor is there much lateral spread. Each has a diameter of 
about Sin., while the height varies from 6 to 10in. In the 
meantime fresh methods are being used to induce the plant 
to colonize this particular area. 

At other points, too, in 1927, planting was continued at 
Goldhanger, and good progress made. In the search for 
natiual mds to maintain the wall other plants have been 
called into service, viz,, Smeda frtUicosa and Tamarisk for a 
shingle bank; the maritime form of couch-grass, wild beet, 
and sea ljune on sand. The occupier of the adjoining land is 
fully alive to the need for exploiting at a minimum of cost 
every possible natural and artificial device for the maintenance 
of his sea defences. At the moment these constitute a serious 
item, amounting to a heavy annual charge per acre of the farm. 

The Essex experiments have now advanced to such a stage 
that considerable interest in the possibilities of Spafiina 
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Toumaendii is being shown by occupiers of land along our 
section of the coast, and there is consequently a demand for 
more information on the subject. Apart from other considera¬ 
tions, ofi-sets at the moment cost about £5 per 1,000, while 
seed is sold at the rate of £3 per lb. But the work will have 
to be continued and extended before it will be possible to 
draw up hard and fast rules for the guidance of those desirous 
of utilizing Spartina Townaendii. 

The Year 1S28. —^The above account of Spartina in Essex 
was written in December, 1927. It is now (November, 1928) 
possible to give some additional information of the progress 
made during the present year. 

On the Stour, at Holbrook, on the Suffolk side, during the 
tiying winter months of 1927-28, the main difficulty experienced 
was in maintaining the young plants in position on exposed 
parts of the sloping face of the wall, and it was decided to 



remodel the plantation. Accordingly, in the spring of 1928, 
more plants were obtained, and planted out on a shelf of mud 
specially constructed at the foot of the wall. The plants seem 
to have become firmly established. 

At Mimdon, in Essex, the sloping lower face of a new section 
of wall, where the erosion problem resembles that at Holbrook, 
was planted up in April, 1927. No stakes were used and no 
special mud-shelf built. While there has been a small mortality 
amongst the plants, no plants have been scoured out and the 
remainder have grown well. This site, however, is much less 
exposed than that at Holbrook. 

At Northey all of the plantations are extending rapidly, 
and in a few years the whole aspect of the island should be 
changed. On a recent inspection the plot within the old 
sea-wall looked remarkably well and could best be likened to 
a field of wheat at the end of May. The plants stand up in 
marked contrast to the brown decaying stems of the natural 
v^ietation of the locality. 

At Gcfidhanger also progress must be recorded at all points, 
but in particular witii r^ard to the three survivors of the 




622 WoBsnro ov Sbkds Act: Sbabov 1027-28. [Deo., 


100 plants set opposite the most vulnerable seotkm of the 
wall and exposed to the most adverse oonditaons. It took 
these from March, 1926, to October, 1627, to become firmly 
established. Between October, 1927, and July, 1928, they 
have doubled the number of shoots, have flowered for the 
first time, and are at last beginning to spread. 


THE WORKING OF THE SEEDS ACT, 1920, 
IN THE SEASON 1927.28 

The outstanding feature as regards the administration, 
during the 1927-28 season, of the Ministry’s powers in con¬ 
nexion with the supply of seeds, was the prosecution in two 
important oases of finns alleged to have supplied seeds not 
true to description. One case was against a Bromley seed 
merchant for selling New Zealand and Polish seed as genuine 
Kentish Wild White Clover, and the other against an Exeter 
firm in respect of the sale of parcels of “ English Broad Red ” 
and Eng lish Singlecut ” clover seed, which it was alleged were 
wholly or substantially foreign-grown seeds. These two cases 
were not, strictly speaking. Seeds Act cases, seeing that the 
ohaiges were preferred, in the Bromley case, not only under the 
Seeds Act, 1820, but also under the Merchandise Marks Act, 
1887, and the Larceny Act, 1916 ; and, in the Exeter case, 
under the Merchandise Marks Act, 1887. They were, however, 
BO closely related to the work of administering the Seeds Act— 
being, in fact, first investigated in connexion with that Act— 
that a review of the season’s work would be incomplete without 
some reference to them. 

It is said that one of the results of the administration of the 
Seeds Act has been to direct too much attention to the per¬ 
centage of germination and analytical purity of the seed sold, 
and that consequently home-grown seed, wMch in many cases 
cannot compete with foreign seed as regards germination, 
purity and general appearance, is becoming less popular. 
Too much stress, therefore, cannot be laid on the advantage of 
using home-grown seed, even though it may show a lower 
percmitage of germination and purity. This is particularly true 
of clovers. The importance of the country of origin in the case 
of both grasses and clovers is recognized under the Seeds 
Act, which requires that in all sales this information wball be 
disclosed. The value ot this information is begiiming to be 
realized and, when considering the quality of a parcel of seeds, 
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the farmw is strongly advised to examine the figures as to 
germination and purity in the light of the statement as to the 
country of origin. Unfortunately, the checking of the accuracy 
of the statement as to where the seeds were grown is a much 
more difficult and complicated matter than that relating to the 
percentage of germination and purity. A technique is, however, 
being developed by the seed analyst which, as is demonstrated 
by the results of the two prosecution cases taken this year, is 
sufficient to prove misstatement in this connexion to the 
satisfaction of a Court of Law. The matter is further com¬ 
plicated by the fact that, as was again shown by the prosecu¬ 
tion cases in question, even the experienced seedsman, apart 
from the expert seed analyst, may sometimes be misled as to 
the country of origin of a particular lot of seed. For this reason 
the seedsman’s practice is to buy certain kinds of seeds largely 
on the strength of the reputation of the seller. It is clear that 
this confidence is sometimes misplaced, but it is hoped that, 
with the help of the anal 3 rst, such cases will be less frequent in 
the future. 

The ProaecatiO]18. —^As regards the prosecution of the Bromley 
seed merchant, the Ministry had suspected for some time that 
spurious stocks of so-called Kentish Wild White were being 
marketed in this country and in Scotland ; special attention 
was therefore directed to the securing of definite evidence of 
this. In October, 1927, the Ministry obtained conclusive 
evidence that a quantity of seed described as genuine 
old pasture Kentish Wild W’hite supplied by the Bromley 
merchant in question was, in fact, of New Zealand origin. The 
seed was recognized by its similarity in appearance to seed 
known to have been imported from New Zealand, and also by 
the presence of certain weed impurities and of a clover disease 
characteristic of New Zealand seed. During the course of the 
investigations into this matter it was discovered that the 
defendant had been systematically purchasing both New 
Zealand and Polish seed and selling it at a considerable profit 
as genuine English seed. As the evidence disclosed a serious 
system of fraudulent trading, charges were preferred under 
the additional Acts already cited. The hearing of the various 
chaiges by the-magistrates at Bromley occupied six days, the 
defendant pleading not guilty in each case. He was, however, 
committed for trial at the Kent Assizes, where he pleaded 
guilty, and was sentenced to twelve months imprisonment 
in t^ second division and ordered to pay the costs of the 
prosecution. 
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In the Exeter case, proceedir^ were firet taken under the 
Merchandise Marks Act, 1887, in connexion withi the sale of a 
quantity of seed described as English Cbwgrass,’’ which it 
was alleged by the prosecution was wholly foreign seed. Ibis 
conclusion was based on the colour, lustre and general appear¬ 
ance of the seed, the absence of '' weathering,^’ the high 
germination, and the presence of a number of weed seed 
impurities of foreign origin. The defendants claimed that they 
purchased the seed as English and sold it as such, and that they 
were entirely innocent in the matter. The hearing of this 
charge occupied two days and the Bench, which consisted of 
three magistrates, eventually found by a majority that the 
charges had not been proved. An order for costs amounting 
to ten guineas was subsequently made. A second charge, the 
hearing of which also occupied the greater part of two dajrs, was 
in respect of a quantity of seed described as English Singlecut 
Cowgrass ” which the prosecution alleged was adulterated, to 
the extent of approximately 25 per cent., with foreign seed. As 
in the previous case, the defendants claimed that they had 
purchased the seed as English and, after bulking and cleaning 
it had sold it, in good faith, as such. The Ministry, however, 
called the growers and the merchamts who had supplied the 
two lots of seed from which the consignment was claimed 
to have been made up, to show that the seed they delivered to 
the defendants was genuine English-grown seed and that there 
was no possibility of the foreign impurities found in the 
control sample being present in the bulks at the time they were 
delivered into the defendant’s warehouse. After retiring to 
consider their verdict the chairman stated : “In this case 
the Bench are unanimous that there are foreign seeds in this 
clover and that it is not English in its entirety. The prosecution 
have proved to our satisfaction that it is mixed with foreign 
seed. But we find it impossible to prove guilty knowledge and 
the case will be dismissed. The fault is with the Act, not in the 
way the charge has been taken up. No application for costs will 
be considered.” 

This decision, although not as satisfactory as had been 
expected, will, it is believed, serve a useful purpose. It shows 
that the Ministry was fully justified in taking proceedings, and 
that it is possible to prove beyond doubt the admixture of 
foreign with home-grown seed. The Ministry’s failure to prove 
to the satisfaction of the Bench that there was guilty knowledge 
on the part of the defendants is unfortunate, but it will serve 
to indicate the danger of adulterating home-grown seed, and 
to this extent will operate powr encouraget lea mUrea, 
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VisitB to Seedsmen. —^During the 1927-28 season, some 
8,000 visits were paid by the Ministry’s Inspectors to seeds¬ 
men’s premises, a similar total to those of the two preceding 
seasons. These included 1,300 visits to premises which had not 
been visited previously, and consisted mainly of premises at 
which the sale of seeds is undertaken as a side line ” to the 
normal business. Apart from a number of minor cases the 
Regulations were found to be, as a general rule, carried out in a 
satisfactory manner. 

Ckmtiol Sampling. —1,950 control samples of seed were taken 
during the season for check testing at the Official Seed Testing 
Station—an increase of about 100 on the previous year’s 
total. These samples included 429 of clovers, 204 of grasses, 
10 of mixtures of clovers and grasses, 16 of field seeds, 455 of 
root seeds—^including 64 of sugar beet—231 of vegetable seeds, 
111 of cereals and 494 of packeted seeds. In the case of 94 of 
these samples, apart from packeted seeds, the check test 
showed that the seller’s declaration was seriously incorrect in 
a material particular. These included 15 samples of grass seed, 
24 of clover, 2 of field, 30 of root, 16 of garden and 7 of cereals. 
In 9 cases the germination was found to be over-stated to the 
extent of from 10 to 15 per cent., in 10 cases from 15 to 20 per 
cent., and in 30 cases the discrepancies were over 20 per cent. 
In 6 cases the purity stated was from 3 to 5 per cent, too high, 
and in 3 others over 10 per cent. In the other cases the principal 
sources of error were the omission to declare the pi*esence of 
certain of the particulars required to be stated by the Regula¬ 
tions, such as the presence of dodder or of injurious weed seeds. 
Taken as a percentage of the total number of control samples 
drawn, the discrepancy cases represent 6’5 per cent, as compared 
with 4*7 per cent, in 1926-7 ; 6-6 per cent, in 1925-6 and 7-7 per 
cent, in 1924r-6. Regard being had to the bad conditions under 
which seed was harvested in 1927 it was anticipated that there 
would be a greater increase in the discrepancy cases, so that the 
number dealt with is a satisfactory and quite unexpected 
feature of the season’s work. 

Packet Seed. —^In the case of packeted seeds, however, 
there was a marked falling off in quality, mainly owing, perhaps, 
to the bad conditions at the time of harvesting. Of the 
492 samples taken as controls only 86 per cent, were found to 
be at or above the minimum percentages of germination and 
purity laid down by the Regulations, as compared with 94*8 per 
cent, in the previous season; 8*5 per cent, were below the 
minimum but above two-thirds, and 2*8 per cent, were below 
two-thirds. 
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Oiricni Seed. —^The results of okeok tests on etmtrol 
samples of onion seed, botii when drawn from bulks as well as 
in packets, showed, in many cases, an extraordinary falling 
off in germination. Of the 197 control samples taken no fewer 
than 27 gave germinaticm results ranging from 60 down to 
20 per cent., although it was claimed that when tested by the 
sellers earlier in the season they had grown at or above the 
prescribed minimum of 60 per cent. In one instance the growth 
was shown to have dropped from 81 to 30 per cent, in the course 
of four months. Inquiry showed that the seed giving these 
unsatisfactory results had originated from various sources, so 
that it was not a question of the distribution of a single bulk 
of poor seed. It is believed that the bad seasonal conditions 
were chiefly responsible for this state of affairs, although, in 
some cases, it may have been due to the bulking of old and new 
crop seed. 

Lksemed Fiivaie Seed Testing Stations.— The number of 
stations licensed by the Ministry to test seed for the purposes 
of the Seeds Act is now 86. These include 32 licensed to test 
all the kinds of seed covered by the Aot; 2 to test all kinds of 
seed except grasses ; 3 for fleld and cereal seeds ; 5 for field 
seeds only ; 33 for cereal seeds only and 11 for cereal and one or 
two other kinds of seed. In view of the importance of the work 
carried out at these licensed stations it is necessary that they 
shall be officially visited at short intervals, both to give advice 
on points of difficulty and to take samples to check the accuracy 
of the testing carried out. In addition to the ordinary check 
samples all the stations are required to test a special series of 
“ Referee ” samples. Some 1,300 check samples were drawn 
in this way, and in every case where the test of the Official 
Station showed a marked difference from that obtained at the 
private station the matter was carefully investigated with 
the object of securing more uniform results. Regard being had 
to the difficulties of the season, the number of these discrepancy 
cases was satisfactorily low as compared with previous seasons. 
Peas, mangolds and brassicas were the kinds of seeds with 
which the private stations appeared to have the most trouble. 
The tests on clovers and grasses were shown to be most 
satisfactorily uniform. In many cases the Official Station 
obtained substcmtially higher germination results for cereals 
thmi the private analysts, but this was probably because the 
period of storage followed on poor harvesting conditions, the 
proportion of dormant seeds in early season samples becoming 
lees as the season advanced. The series of six sets of “ Referee ” 
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samples included cocksfoot, mangold, Italian rye-grass, onion, 
turnip and white clover. The results of these tests, which also 
reflected the general difficulties experienced by the seed analyst 
in the season 1927-28, were discussed at the annual meeting of 
analysts held at Cambridge. In reviewing the results the Chief 
Officer pointed out that each year brings its own problems for 
the seed analyst, and that although standardization of methods 
is possible up to a point there remains scope for individuality 
in the adaptation of methods in order to overcome these 
difficulties. 

Training and Examination of Seed Analysis.— The seventh 
course of training for seed analysts was held at the Official Seed 
Testing Station, Cambridge, from June 26 to July 23, 1928. 
Twelve analysts attended and sat for the examination which, as 
usual, is held at the end of the course. Of these twelve, six 
satisfied the examiners, and of the remainder four proved 
satisfactory so far as their practical work was concerned but 
failed to reach the necessary standard in their written papers. 

Seed Analysts’ Conference.— On July 26, the Sixth Annual 
Conference of Seed Analysts was held at the Official Seed 
Testing Station, Mr. Wm. Hasler being in the chair. The 
Chief Officer of the Official Station reviewed the results obtained 
at the private licensed stations on the series of referee samples 
issued during the season 1927-28 ; Mr. Neale, of Messrs. 
Sutton & Sons, gave a paper on the effect of ether on the 
germination of lettuce, and MDr. C. C. Brett, of the Official 
Station, read two short papers, one dealing with Coprinua 
lagopus on beet and mangold seeds, and the other on 
experiments with celery leaf spot. 

The Chief Officer then gave a survey of interesting items in 
the past season’s work. He dealt with :— 

(1) Abnormal growths, particularly of brassicas. 

(2) The control of moisture in the germination tests of certain 
seeds, particularly seeds harvested under unfavourable 
conditions. 

(3) Delayed germination and the heating of cereals. 

(4) The desirability of examining samples for a provenance 
determination. 

The Chief Officer laid particular stress on the point that the 
seed analyst is a confidential adviser to his or her firm, and 
consequently it is most desirable that he or she should report 
the presence of disease or of heating, or any suspicions he or 
she may have as to the genuineness of the statement as to 
country of origin in connexion with all samples examined. 




828 WoEKnro or Sxbds Act : Sbasok 1927-28. [Deo., 


He also gave details of the faotore in tiie sam|^ which enabled 
him to give technical evidence in the two cases in which the 
hlinistry had prosecuted seedsmen during the season, reference 
to which is made earlier in this report. He emphasized the 
importance of bring cautious, when making a provenance 
determination, and of not jumping to hasty oimclusions on 
isolated factors. It was important to have two or three con¬ 
firmatory factors on which to base an opinion. A knowledge 
of the crop and harvest conditions of the various seed-producing 
countries; the weed seeds common to various localities and 
countries ; and the typical appeanmce each year of the seed 
produced in different districts, were all points with which the 
analyst must be familiar before undertaking a critical examina¬ 
tion for checking the country of origin. 

During the afternoon the British Association of Commercial 
Seed Analysts held its annual meeting, Mr. N. L. Dickson being 
elected President, and Mr. A. E. Birks, of Stoughton Grange, 
near Leicester, the Secretary-Treasurer. 

*‘Seed Analysts’ Bulletin.” —^Three issues of this Bulletin 
were made during the period under review. They contained 
particulars of the proceedings at the Seed Analysts’ Conference 
and a number of papers and notes on various aspects of seed 
testing, the administration of the Seeds Act, foreign seed 
regulations, the growing of seeds, etc. 

Seed Wheat Survey. —^A further series of samples of seed 
wheat was drawn “ from the drill ” in the Eastern Counties 
during the autumn of 1927, for the purpose of collecting 
information as to the quality of the seed sown in this area, 
the source of the seed, the most popular varieties, etc. The 
results of this inquiry have been already published in this 
JotTBKAL (July, 1928, p. 299). 

Apart from the value of the information obtained by this 
survey it has been the means of getting into personal contact 
with a number of farmers and of discussing with them various 
questions relating to seed and the value of seed testing. 

Sugar Bert Seed. —^During the season visits have been paid 
to all the sugar beet factories for the purpose of drawing 
control samples of the seed supplied to farmer growers and 
generally to ascertain whether the requirements of the Seeds 
Act were being carried out. Some 64 control samples were 
drawn in this way from factories, and the check tests carried 
out at the Official Seed Testing Station showed that in no case 
were the peromtage germination and purity below the minima 
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prescribed by the Seeds Begulations— viz., 60 per cent, 
germination, and 97 per cent, purity. 

Tiesttog ol Seeds for Export to the Colonies.— It may be 

recalled that in the middle of the season, 1926-27, there was 
put into operation a scheme which, with the assistance of a 
grant from the Empire Marketing Board, enabled the Ministry 
to arrange for free tests, to be carried out at Cambridge, of 
samples of seeds intended for export to the Colonies, in cases 
in which the colonial import regulations require consignments 
of seed shipped from this country to be accompanied by an 
official test certificate. This scheme was utilized to a satisfactory 
extent during the season 1927-28, during which some 1,400 
samples were submitted for these free tests. These samples 
included 50 of grasses and clovers, 200 of mangold and beet, 
and over 1,000 of vegetable and pulse. Unless some unforeseen 
circumstances arise, this scheme, the purpose of which is to 
encourage the trade in home-grown seeds exported to the 
Colonies, will be continued during the season 1928-29. 

Fifth Intematioiial Seed Testing Congress— The Fifth 
International Seed Testing Congress was held at Rome from 
May 16 to 19, 1928, under the auspices of the Italian Govern¬ 
ment. Thirty-eight countries were officially represented, the 
delegates from Great Britkin and Northern Ireland being the 
Chief Officers of the Cambridge, Corstorphine and Belfast Official 
Seed Testing Stations. Considerable discussion took place 
regarding proposed International Rules for seed testing, and 
a number of papers dealing with various aspects of seed 
testing were read and debated. Amongst these may be men¬ 
tioned “ Sanitary Condition of the Seed and International 
Analysis Reports,” by Dr. Doyer, of Wageningen ; “ Sampling 
of Seeds,” by Professor S, P. Mercer, of Belfast; ‘‘On Broken 
Growths of Leguminous Plants; their Causes, Judgment and 
Value,” by Professor Witte, of Stockholm; “ Education 
and Training to be required of Seed Analysts of various grades, 
and the Possibility of conducting International Seed Testing 
Courses for directors and assistants in Seed Testing Stations,” 
by Dr. Wahlen, of Ottawa; “ Report of the Committee on 
Hard Seeds and Broken Seedlings,” by Mr. T. Anderson, of 
Corstorphine. A full report of the proceedings at this Congress 
is in course of preparation. 

FaxniEllB the Aot«—Steady progress is being made in 

bringmg home to the farmer the requirements of the Act 
relative to feed, he may sell, and the advantages of gettii^ 
tha preeoribed partioulaifs whe<^ he purohases seed. There ia 

3 I 
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some increase in the nnmber oi farmers who make use of the 
Official Seed Testing Station, and there is evidmioe that the 
farmer is paying more attention to i^e test ^ures. This is 
believed to 1^ due largely to the activities of the Ministry’s 
staff in visiting farmers, lecturing to former audiences, dis¬ 
tributing sample envelopes with instructions as to sending 
samples for testing, and attending agricultural shows, as well 
as to oih.er forms of jnopaganda. Arrangements are being made 
for the Ministry’s seeds exhibits to be taken to a number of 
the smaller agricultural meetings, such as ploughing matches, 
hedging competitions, etc., where it is believed that it will be 
possible to get into closer contact with the farmer than when 
the exhibit is displayed at the larger agricultural shows. 
Considerable assistance has been and is being rendered by the 
County educational staffs in bringing the Act to the notice of 
farmers. 

Seed Fotatoee. —Compliance with the Begnlations—^which 
require a statement as to class, variety, size and dressing to be 
made at or before the time of delivery, and also that these 
particulars shall be displayed on seed potatoes exposed for 
sale—^has, on the whole, been fairly satisfactory. There remains 
the difficulty of securing the proper carrying out of the Begula- 
tions by small greei^rooers, grocers, &>m merchants, etc., who 
deal in small quantities of seed potatoes as a “ side line ” to 
their ordinary business. It is impossible for the Ministry’s 
staff to keep all these sellers under observation, but it is believed 
that the efforts which are being made to cover as much of this 
class of trade as circiunstances permit are resulting in a steady 
improvement, both in the quality of the seed offered and in the 
delivery and display of the necessary particulars. 

Special inquiries were instituted in 48 cases during the past 
season, 33 being in connexion with alleged misstatements as 
to the variety, 14 as regards size and dressing, and 1 in which no 
particulars whatever were given. Most of tite oases of wrong 
variety were discovered in connexion with the Ministry’s 
scheme for the inspection and certification of growing crops. 
In 7 cases, whore the accuracy of the variety appeared doubtful 
before the tubers were planted, samples were sent to the 
Ministry’s Potato Testing Statirm at Ormskirkfor a growing test. 
Some 29 control samples were drawn during the season either in 
connexion witii the variety or the size. Of the 48 oases in which 
special inquiries wme necessary, 30 were found to be oases in 
which the seed had been obtained from. Sootiand and 3 from 
Ncuthem Ireland. IHiO |MKtionlan of these eases were reported 
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to tbs Soottish and Irish Departments respectively responsible 
for the administration of the Act in those countries. Legal 
proceedings were taken and convictions obtained in four oases, 
two in England and two in Scotland, particulars of these being 
given in the summary of prosecution cases which follows. 

SrosecntioilS^ —In addition to the Bromley and Exeter 
seed prosecution cases referred to at the beginning of this 
report, the following are brief particulars of the cases taken 
under the Seeds Act during the past season :— 

(1) In November, 1927, a local farmer was prosecuted at 
Worcester for failing to deliver the particulars required by the 
Act in connexion with the sale to a merchant of a quantity 
of Wild White Glover. The defendant pleaded ignorance of 
the Regulations. The magistrates, however, described the case 
as an extremely serious one, and imposed a maximum penalty 
of £5, and ordered payment of costs amounting to £1 11s. 9d. 
This case has proved useful in conneidon with the continuous 
efforts which are being made by the Mipistry to bring home 
to the farmer, not only the advantages that the Seeds Act 
affords him when he is buying seed, but also that he in turn 
when selling seed must comply with the Regulations in the same 
way as a seed merchant. 

(2) In January, 1928, proceedings were taken at Mansfield 
against a produce merchant in respect of a false statement as to 
the variety of a consignment of 6 tons of seed potatoes. The 
crop grown from this was foimd on inspection by the Ministry 
to include 9 per cent, of rogues. The defendant pleaded not 
guilty, his defence being that there was no intention to deceive 
and that he bought and sold the seed in good faith. The Bench 
convicted and imposed a fine of 5 guineas and £4 5s. costs. 

(3) In February, 1928, a Glasgow firm of seed potato mer¬ 
chants was fined £2 for making a false statement as to the 
variety of a consignment of seed potatoes supplied to an English 
farmer. Inspection of the growing crop showed the presence of 
16 per cent, of rogues. 

(4) Proceedings were taken in March, 1928, against a firm of 
com merchants at Kendal, for making a false statement as to 
the variety of a quantity of seed potatoes. Inspection of the 
crops grown £rom this seed showed that a considerable number of 
rogues were present. A novel point was taken by the defence, 
in that they claimed that, as the defendants had delivered only 
part of the statement required under the Act, the charge should 
have been for failure to give the necessary statement; con¬ 
sequently they had no case to answer as regards the false 

3i2 
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Btatemoit. The Botioh, however, agreed with tiie Minietry’s 
Bolioitor that the def«idants had no right to tidce advutti^ 
of their own wrong, and the maximnm fine of £5 was imposed. 

(6) On May 7, prooeediz^ wme tahmi against a firm at 
Eastleigh for exposing two puoels of B3?e-gra8s seed for sale 
without giving the particulars requited under the Act. A check 
test on a ccmtiol sample of one of these lots showed that the 
germination was very low and that the seed was probably 
old seed. The defendants pleaded that the seed was inteided 
ior sale as bird seed and not for sowing. The case was dismissed 
under the Probation of Offenders Act on pa]mient of Ss. costs. 

(6) On May 10, an Edinburg firm of seed potato merchants 
was fined £8 for mtdung false statements as to the variety of 
seed potatoes supplied to English customers. The crops grown 
by four English farmers from seed supplied under a true stock 
number by the defendants were foimd on inspection to contain 
approximately 20 per cent, of rogues. 

(7) On May 3, a c]}emist and seedsman of Llanelly pleaded 
guilty to giving a false statement as to the germination of some 
<mion seed. A control sample, declared by the defendant to 
germinate not less than the minimum prescribed by the Seeds 
Eegulations, viz., 60 per cent., was foimd to be entirely dead 
seed. Pined £2 and 2 guineas costs. 

OenetvU .—Copies of the Seeds Act, 1920 (price, 3d. net ); the Seeds 
(Amendment) Act, 1926 (price. Id. net); and the Seeds RegulatianB, 
1922 (price, 8d. net), xnay be obtained through any bocdcseller, or direct 
from His Majesty’s Stationery Office, Adastial House, Kingsway, 
London, W.C, 2. 


THE CHELTENHAM EGG PACKING 
STATION 

Tms Cheltenham Egg Packing Station is the property of the 
Ghnicestershire Emit and Vegetable Co-operative Marketing 
Society, limited, which was formed in 1919, at the instance 
of ihe Food Production Department, as part of a general scheme 
to establish county marketing societies for handling surplus 
produce. From the outset, the promotors of the Society dis- 
oarded the idea dealing only with surplus produce, and 
decided to seise ihe opportunity afforded by the imliative of 
ihe Food Produetkm DqMrtment {md ocmsequent puMio 
interest in public markets to put into operatum a ]aojeot for 
establishing a marlmt lor fruit and vegetables at Cheltenham 
du siancHy commenaal fines. The Society has made cansistent 
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progress since that date, and its fruit and vegetable auction 
now ranks among the larger produce auctions of the West 
Midlands. 

The Society began to auction eggs in quantity at the 
beginning of 1923. At that time, eggs were received in the pro¬ 
ducers’ own baskets and counted out by the Society’s employees 
into half-sieves. Each half-sieve counted as one lot and each 
lot was offered separately for auction. A reduction in the com¬ 
mission charged by the Society from 7^ to 5 per cent, brought 
increased business, and the Society’s methods were revised. 
Cases holding 30 dozen and 12 dozen eggs, with fillers and flats, 
were supplied to the Society’s regular senders, and arrangements 
for the auction were improved; ultimately, the eggs were 
graded into three classes. 

Following the issue of the Ministry of Agriculture’s Report on 
Egg Marketing,* the Society decided to adopt the grades 
suggested by the Ministry and to change over from an auction 
to a consignment business. To enable it to do so, and with a 
view to registration as an accredited packing station under 
the Egg Marketing Scheme, the Society acquired extensive 
premises close to its existing market. To facilitate the 
acquisition, adaptation and equipment of its new premises, the 
Society received a loan of £1,500, against security, under 
the Ministry’s scheme of advances to co-operative marketing 
enterprises. 

The new premises consist of a two-storey building with a 
basement and a yard atta,ched, also stores of 500 sq. yd. 
floor space, and a garage, with accommodation for eight lorries, 
complete with petrol and oil-storage tanks. Fig. 1 shows the 
plan of lay-out of the building. Fig. 2 a longitudinal section, and 
Fig. 3 the front view. The basement forms a useful store both 
for the boxes used for collection and for the non-returnable 
oases used for dispatching eggs to buyers. 

Eggs are collected from farms by the Society’s motor vans, 
which travel over a 30-mile radius. Three vans are used in all. 
The containers used for the collection service are well-made, 
30-dozen egg boxes of the returnable type, with “ Raylite ” 
fittings each holding three dozen eggs (Figs. 4 and 5). A form 
is filled in by the collector and signed by the farmer, stating the 
exact number of hen and duck eggs in the consignment. The 

♦ Report on Egg Marketing in England and Wales, Economic Series 
No. 10, obtainable from H.M. Stationery Office, price 6d., post free 9Jd., 
or from any newsagent. Producers and distributors who are working 
for the better marketing of English eggs should make a point of obtain¬ 
ing a copy of this Report. 
























Fio. 2.—^Longtitudinal Section 
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fonn, when completed, is so placed in the collecting box that 
each smider’s eggs can be identified without difficulty when 
the boX; is unpacked at the station. 

On arrival at the station, the collecting boxes are off-loaded 
from the lorries on to a power conveyor (Fig. 4), which carries 
them up to the first fioor, where a gravity runway conveys them 
to Operator A, who removes the fittings complete with eggs 
from the boxes (Fig. 5), and transfers the eggs, e» masse, by a 
simple reversing {vocess, to special perforated trays. These 
tra 3 rB are carried by another runway to a testing chamber, 
where the eggs are examined by Operator B while passing over 
a strong electric light. Each egg is turned by the operator 
during this process, and any doubtful egg is tested singly, as 
indicated in Fig. 5. Fig. 6 shows the interior of the testing 
chamber, from which it will be observed that a second spot¬ 
light is provided, so that two operators can single-test when 
necessary; the chamber is fitted with on overhead exhaust fan 
and: ventilated roof. 

After passing through the testing chamber, the runway 
conveys the trays with the eggs that have passed the test to 
the graders. The grading apparatus used is a “ Baker Grader,” 
which grades by size to give the weights required. (See Fig. 7 
and ref. 7 on Fig. 1.) The grader, which is of 600-egg capacity, 
consists of five units (or complete sets of grading trays) mounted 
on bearings on a framework with six divisions, so that each 
unit can be moved sideways or across according to require¬ 
ments. Operator C, receiving a consignment of eggs from the 
testing chamber, fills one unit, which is then pushed across to 
Operator D on the opposite side of the frame, who takes out 
” Standards ” and ” Specials ” and packs them in non- 
returnable cases. The unit is then moved sideways to 
Operator E, who proceeds to take out ” Pullet Standards ” 
and ” Smalls ” and pock them in cases. Each grade of egg is 
packed separately. The empty miits are pushed across to 
Operator C to be refilled. There are always three operators 
working at the machine at any one time to ensure that the 
work is continuous. Operator C controls the grading. 

In the first tray of eggs of any particular farmer’s consign¬ 
ment sent over the slipway is placed the consigiunent note, 
and in the last tray a slip of paper declaring the number of 
faulty eggs that have been withdrawn by the candler from that 
consignment. Operator C takes the consignment note and 
fills in on the back the details ascertained from the graders, as 
to the number of ” Specials,” “ Standards,” " Pullet S tandar ds” 





Packing Station : front view. 














4.—Loniling-bnuk niicJ powor-coiiv't'sor. 



Fio. 5 .—Unpacking collecting boxes (right), and candling (left). 
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and “ Smalls,” and the number rejected for such faults as 
blood-spots, cracks and dirt. A special desk is provided for 
this purpose (see ref. 6 on Fig. 1). The note is then returned 
to the office for accounting purposes. Each producer’s lot is 
thus treated separately up to the packing stage—^payment being 
made according to quality and weight-grading results. As 
Operator C empties a tray, it is placed on a runway which 
conveys it back to Operator A (Fig. 7). 

When the non-returnable cases are filled, they are closed and 
sealed, as indicated in Fig. 8, and are then placed on a further 
runway, which carries them to a table where the appropriate 
label is pasted on. By reversing the motor operating the power 
conveyor, the runway and conveyor (Fig. 4) can be used to 
return the empty collecting boxes to the loading bank and also 
to convey to the bank the cases that have been packed and 
labelled for dispatch to buyers. 

During 1927, over three million eggs were handled by the 
Society; records indicate that the total turnover in eggs in 
1928 will exceed five million. The supplies of about 250 
individual producers are handled at the packing station. 

The Society can reasonably claim to be pioneering a valuable 
reform in egg-marketing in this country, and it has recently 
been visited by farmers and others interested in egg-marketing 
reform from practically every county in England and Wales. 
It represents, in fact, a working demonstration on a commercial 
scale of the improved methods of marketing which the Ministry 
is advocating. By way of reimbursement for the extra ex¬ 
penditure incurred by the Society in equipping itself, and in 
fimctioning, as a demonstration centre, and in keopmg specially 
detailed accounts for the information of the Department, a 
capital grant and a small annual grant are being made to the 
Society out of the funds placed at the Ministry’s disposal by the 
Empire Marketing Board. It should be understood, however, 
that these grants are in respect of services rendered, or expenses 
incurred, on the Ministry’s behalf, and they do not, in any way, 
modify the strictly commercial basis of the Society’s operations. 

Visits to the Station can be arranged by appointment with the 
Manager. 

(The above article is being issued as the Ministry’s Marketing 
Leaflet No. 8, and copies may be obtained from the Ministry 
on application.) 
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FOWL POX 

T. M. Doylb, F.R.C.V.S., D.V.S.M., 

Ministry of Agriculture and Fisheries. 

fiitrodaetiOB. —^Fowl pox is the oomixumest oontagioua 
disease met with in the adult fowl in this oouniay. It is also 
known under a number of other names, such as “ bird-pox,”- 
chicken pox, contagious epithelioma, roup, diphtheritic 
roup, avian diphtheria, and canker. At the present time 
most investigators are agreed that fowl pox and a-vian 
diphtheria are merely two forms of the same disease. 

To prevent any misunderstanding arising out of the 
nomenclature it seems necessary to explain that this was, in 
the first instance, formulated by laymen, witliout due re^ud 
being paid to the proper paihologioal classification of the 
disease. It should be understood that there is no relationship 
between the so-called diphtheria or chicken pox of poultry 
and the diseases of human beings which had priority of these 
names. The disease under discussion is not commimicable to 
human beings and is observed only in birds. 

Three clinical forms may be recognized :— 

(i) wart-like nodules on the comb, wattles and skin of 
the head; 

(ii) adherent, yellow, cheesy membranes in the mouth; 

(iii) a watery or muco-purulent discharge from the eyes 
and nose. 

Only one, or any combination, of these lesions may be present 
in the same bird. 

As these conditions are merely different manifestations of 
the same disease caused by the same virus, it is incorrect and 
misleading to refer to them as distinct diseases. It is proposed, 
therefore, to employ the expressions ” comb lesions,” ” mouth 
lesions,” mid ” oculo-nasal form,” of fowl pox. 

The use of the teim roup in reference to fowl poz, even when 
applied to the condition ohsraotoized by discharge from the 
eyes and nose, is incorrect; and the in<fi8orinunate in 

which it has been employed in the lay Press during recent yearn 
has ineieaaed the existing confusion in the nomenclature cu the 
disease. The tom roup should be restricted to the 
characterized by catarrhal inflammaticaa of the eyes and 
when these are unaccompanied by lesions of fowl poz in any bird 
(d the flock. 1%ere is xm reliable information as to its pathology, 
and opinions are divided as to its relationship to fowl pox. 

It is considered that every case of disease determined by 
fowl pox virus, no matter what may be the symptoms mani¬ 
fested or the leskms induced, should be described as fot^ pox. 
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SIpeeiM Allacted. —^The disease ooours principally in fowls, 
jHgecms and toiteys, and, according to some authorities, it is 
also frequently seen in geese, ducks and guinea fowls. Ducks 
are, however, rarely affected in this country. Pheasants and 
various wild birds also are said to be susceptible. 

Cural Agent.-— This has been the subject of much research 
and has given rise to a considerable amount of controversy. 
It is now universally accepted as being a filter-passing virus. 

Inoabation Period. —This is the interval which elapses 
between actual infection taking place and the onset of 
symptoms. It depends to some extent on the potency of the 
virus and on individual susceptibility, and varies from three to 
twelve days. 

IfonUl LeriODB. —The premonitory symptoms are dullness, 
loss of appetite, sneezing and an occasional hard cough. These 
are followed by the formation of false membranes in the mouth 
and throat. The membranes consist of tough, gre 3 dsh, or 
yellowish exudate which adheres very firmly to the underl 3 dng 
tissues, considerable force being required to detach them. The 
removal of the membranes leaves the underlying surface raw 
and inflamed, but it is quickly recovered by new deposit. 
The membranes spread rapidly and, if the bird lives long 
enough, the whole of the mouth becomes involved. If at this 
stage the bird is watched closely, it will be noticed that owing 
to the extent of new growth the mouth cannot be completely 
closed and swallowing is difficult or impossible. Diarrhoea and 
emaciation occur from the absorption of toxic products, and 
death soon follows. In some birds, death occurs from 
suffocation within a few days of the onset of symptoms as the 
result of an accumulation of caseous exudate in the opening 
of the wind-pipe. In most outbreaks, the majority of birds 
affected in the mouth die. The duration of this form of the 
disease varies from two to three weeks. 

Oomb —^This form of the disease appears as warty- 

looking nodules on the featherless parts of the head, such as 
the comb, wattles, eyelids and adjacent skin. In severe cases, 
lesions may appear on the feathered parts of the head and 
neck, outer surface of the thighs, and points of the wings. 
The nodules appear as firm, rough, wart-like growths, 
yellowish in colour, and gradually turning darker with age; 
Idiey have a tendmioy to coalesce into cauliflower-like masses. 
!niey vary in size from one-eighth to one-quarter of an inch in 
diameter. When the lesions are confined to the skin, the health 
of tibe bird is rarely affected, and recovery generally takes 



840 


Fowl. Pox. 


IBbo., 


place wititout treatment in from 16 to 90 days. In 
many oaaee, however, the month becomes involved, as the 
result of g^eralusati<m of the vims, and tiien death usually 
oocme. 

Ocnto-lfruMl Fomi. —^The eady symptoms are similar to 
those described for the mouth form. They are followed by a 
watery nasal disohai^ which gradually bectunes purulent and 
obstracts the nasal passages. The eyes are swollen, inflamed, 
and disohaige a viscid material which tends to stick the 
eyelids together.- In many oases the head is swollen, on one 
or both sides, below and in front of the eye, due to an accumu¬ 
lation of exudate within the infra-orbital sinus. Inflammation 
of the eyes and nose may be caused by ag^ents other than 
the vims of fowl pox, but when it is due to this virus, birds 
affected with characteristic comb and mouth leraons ^dll be 
found simultaneously in the same flock. 

Mode ol Infectkia. —^Beomit inquiry has shown that direct 
contact between diseased and healthy fowls is essential for 
infection to take place. The natural method of propagation 
is probably through wound infection. Wounds or abrasions of 
the mouth are of frequent occurrence and are produced 
probably to no small extent by the eating of gnt, essential 
for the normal functioning of the gizzard. Small wounds on 
the head also occur as the result of the continuous pecking 
and fighting which occur in a fiock. 

As a general rale, primary lesions occur in the mouth, and 
lesions on the comb are secondary, following generalization of 
the virus. When primary lesions appear on the comb they 
are the result of direct infection of a wound. The more frequent 
occurrence of mouth lesions is mainly due to the greater 
liability oi the mouth to injury. The disease occurs most 
frequently during the autumn and winter months. 

Immnnity.—^While there is considerable variation in 
individual susceptibility, few birds possess a natural immunity. 
The immunity conferred by an attack of the disease varies 
in strength and duration. A severe attack produces a solid 
immunity, while a mild attack gives a partial protection. 
Birds recovered frnm the comb form of the disease are inmiiiTiA 
to the mouth form and vice versa. 

In some outbreaks, cmly a small percentage of birds are 
affected and the death-rate is low; this is luually the case in 
recently infected flocks. In other outbreaks, as on farms 
where infection has been smouldering for some 3 nBai 8 , most 
of the flock contxaot the disease, and the mortality -may be 
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M high as 90 per cent. Other factors which influence the 
mortality ate the amoimt of infection present, potency of the 
yiros, bad weather and insanitary surroundings. 

Oatttets.—^There appears to be a general opinion amongst 
pouhay farmers that a bird which has recovered from an 
attack of fowl pox becomes a “ carrier,” and if introduced into 
a clean flock may start an outbreak of the disease. By 

carrier ” is meant a bird which harbours and transmits the 
virus, but which shows no visible evidence of disease. A 
considerable amount of work has been carried out recently at 
the Ministry’s Veterinary Laboratory on this phase of the 
disease, and no evidence could be found in favour of the 
existenoe of “ carrier ” birds. It would appear, therefore, 
that it is only birds with visible lesions of disease which are 
capable of transmitting infection. 

TV eatmant. —^Fowi pox is a contagious disease, and it is, 
therefore, inadvisable to undertake the treatment of affected 
birds. With or without treatment, a considerable number 
of birds will recover; but even on farms with the most 
modem equipment, it is almost impossible, if treatment 
is adopted, to limit the spread of infection. Becent 
inquiry has shown that when the disease first appears on a 
farm it spreads slowly, and it can at this stage be easily 
controlled by the destruction of affected birds, frequent 
examination of in-contacts, and thorough disinfection. If, 
however, it is allowed to establish itself, heavy losses are 
inevitable, eradication becomes difficult and can eventually be 
accomplished only by a considerable expenditure of time and 
money. Therefore, when due consideration is given to the 
contagious nature of the malady, the risk of a widespread 
outbreak, and the time and expense involved in the frequent 
dressing of affected birds, it must be concluded that the policy 
of treatment is both economically and scientifically unsound. 

Further, in the majority of cases the effects of such a severe 
disease are seldom entirely eliminated. The bird remains 
weakened in constitution, and is likely sooner or later to fall 
a victim to some minor ailment which a normal bird would 
easily overcome. As far as is known, there is neither drug nor 
proprietary preparation cm the market which is of the slightest 
value in tto prevmticm of fowl pox. 

After destruction of affected birds, the in-ccmtaots should 
be divided into small lots and the mouth and throat of each 
frequenti^ efxunined. T^ie drinking water should be renewed 
daily. The jo^ain should be fed in Iroughs and the use of dry 
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StiJlkii dinieis in poaoeOaiOtt d lio^oea for tbo year eoaded 
Oebohec 31, 1988, ate lentmded tiiat tiuee lionaoea eiqiized 
on that date and ahould hare be^ returned to the llhiMcy. 
Api^bationB for renewal, as well as for new lioenoee, ahould 
be made as early aa possible on f onus whidh may be obtained. 
from the Seoretaiy, Ifiniatry of Agriooltiire and Fiaherraa, 
10 Whitehall Place, London, S.W. 1. 
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table II.— ^Applications fob Lxobnoes not Gbantsb and 
Gboxdnds ov Kbfusal. 



* A licence was also refused in respect of a Thoroughbred stallion 
that had been ** tubed and could not, therefore^ be examined for its 
“ wind.” 

t Including one refused on previous examination. 

X Including one refused on previous examination by the Board of 
Agriculture for Scotland. 

{One'also affected with Bone Spavin. 


MARKING OF PRESERVED EGGS; EGG 
GRADING REGULATIONS, ETC. 

Thb Minister of Agriculture and Fisheries has made an 
Order under Section 3 of the Agricultural Produce (Grading 
and Marking) Act, 1928, exempting from the operation of that 
Section eg^ preserved by cold storage and chemical storage. 
The reason for this Order is that it is not possible to ascertain 
by analysis whether eggs have, in fa>ct, been kept in cold 
storage or chemical storage. The effect of the Order, there¬ 
fore, is to limit the operation of Section 3 to eggs preserved 
by methods such as immersion in lime-water, water-glass or 
oil; all eggs so pressed, whether home-produced or imported, 

9 If 
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mnrt, after February 28, 1629 (tibe fixed by fibe Ael). 
be mailed in tbe {nesoiibed maoner cfn Mde or wcpoBote for 

Seotkm 4 of tiw Act requires tiiat Britidb egga whioh have 
been oold-stored or ohemk^y-stored dioold be maibed 
before they leave the storage premises, but tiiis Section only 
becomes opeiatiTe if and so as an Order-in-Goondl .is 
enfcnoed under the Merohaadise Iforks Act, 1926, prohibiting 
the sale or exposure for sale of imported eggs unless they 
bear an indication of origin. 

The Mmister has prepared draft legulaticms under Sections 
1, 2, 3 and 4 of the Act prescribing (a) grade designations and 
grade designation marks for hen and duck eggs, (6) the way 
in which eggs preserved by any process, inolhding cold storage 
and chemical storage, shall be marked, and (c) the method 
by which premises used for the cold storage or chemical 
storage of eggs shaU be registered by Local Authorities 
responsible for the enforcement of the Statute. Copies of 
these draft regulations, known as the Agricultural Produce 
(Grading and Marking) Draft (Egg) Begnlations, 1928, can 
be obtained from His Majesty’s Stationery Office, Adastral 
House, Kingsway, London, W.C. 2, price Id. 

General regulations regarding the appointment and 
empowering of the National Mark Committee have already 
been issued in coimexion with the National Mark Scheme for 
api^ and pears. 

OBAFT 8TATUT0BT BULBS AND OBDEB8, 1028. 

Aosiou]:.TirRaL PBontroE (Gbadino and Mabkino). 

THB AGBIOtrLTUBAL FBODXrCE (OBADtNO AND BCABKINO) (BGQS) 
BBOCIATIONS, 1928, DATED 1928, 

MADE BV THE MINISTEB OE AGBIOULTirEX AND ITSHEBIES 
AS TO GBADE DESIGNATIONS AND GBADE DESIGNATION 
WABKS KNS EGGS AND AS TO THE MABEINa OF EGGS WHICH 
HAVE BEEN SUBJECTED TO ANT FBOCE^ OF JBBSBBVATION. 


18 and 18 In exwoise of the powera canferted on him by tire 
C)eo.V.e.l8. Agnoultucal Produce (Gmdjog and Mnridi^) Aot» ItttS, 
the Miniater of Agiioulture and Piahniea hereby ntakea the 
following legabitiQns• 
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1. Chrade dedgnationfl to indkate tha quality of hen eggs 
piodiMDed in Bhsiglaiid and Wales idiall be as follows:— 

SPECIAL 
STANDARD 
PULLET STANDARD 
and 

FIRST QUALITY 

and the quality indicated by such grade designations shall 
be deemed to be as described in ooltmms (2) and (3) of the 
First Schedule hereto. 

2. Grade designations to indicate the quality of duck 
eggs produced in England and Wales shall be as follows 

SPECIAL (DUCK) 

STANDARD (DUCK) 

DUCKLET STANDARD 
and 

FIRST QUALITY (DUCK) 

and the quality indicated by such grade designations shall be 
deemed to be as described in columns (2) and (3) of the Second 
Schedule hereto. 

3. A grade designation mark shall be any one of the 
following grade designations specified in regulations (1) and 
( 2 ) 

SPECIAL SPECIAL (DUCK) 

STANDARD STANDARD (DUCK) 

PULLET STANDARD DUCKLET STANDARD 

associated with the words “ Empire Buying Begins at Home,” 
and with the following mark, namely, a map of England 
and Wales in silhouette with the words “ Produce of England 
and Wales ** inscribed in a circle placed centrally in the 
map, within which circle is a design representing the Union 
Jack cuid which is more particularly described in the Third 
Schedule hereto. 

4. After the twenty-eighth day of February, nineteen 
hundred and twenty-nine, any eggs to which Section 3 of the 
aforesaid Act applies shall be marked conspicuously and 
legibly with the word “PRESERVED” in letters of not 
less than ^ in. in height, the word being enclosed in a circle 
of not less than in. diameter. 

5. If and so long as any Order-in-Council made under 
Section 2 of the Merchandise Marks Act, 1926, is in force 
prohibiting the sale or the exposure for sale in the United 
Kingdom of imported eggs unless they bear an indication of 
origin, any Britii^ eggs which have been kept in cold storage 
or chemical storage shall, in the former case, be mark^ 
conspicuously and legibly with the word “ CHILLED ” or 
with the words “ COLD STORED ” and, in the latter case, 
with the word “STERILIZED,” the letters being in each 
case not less than in. in height and the word or words 
being enclosed in a circle of not less than i in. diameter. 

6. When any person applies for the registration of premises 
to be used by way of trade or for purposes of gain for the 
cold storage or chemical stomge of eggs, the Council of the 
County or County Borough in which the premisas are situated 


Prescription 
of Grade 
Designaiiont 


Grade 

Designation 

Marks. 


Method of 

MArlritip 

Preserved 

Eggs. 


Prescription 
of ♦ 
Method of 
Registration 

8 k2 
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lOiAll enter in m regktw tibe name and addme of the person 
and the addreee of the pramipeff» and ehah forward a copy of 
each such entry to the Ministry of AgriouLtuie and Fisheries 
ai^ shall inrue a certificate ol registration to the person 
making the application. 

ihcrt Title. 7. These regulations may be cit^ as the Agrioultuxal 
Produce (GracOng and Marking) (£^) Begulations* 1928. 

In Witness whereof the Official Seal of the Minister 
LJ. of Agneultuie and Fisheries is hereunto affixed 
this day of 1928. 


Bohedxtlb I. 

HenJEggs: (Shade Ihaigria^ioM ai^ 


Definiticm 


Grade designation 

( 1 ) 


Minimum weight 


SPECIAL 

STANDARD 


( 2 ) 


Oz. 

H 


\ 


2 


PULLET STANDAED.. 


H 


FIRST QUALITY 


No requirement 


/ 


State or condition 


( 3 ) 


Eggs which have not 
been preserved by 
any process and of 
which the shell is 
clean and sound* the 
yolk is traaaslucent 
or faintly but not 
clearly visible* the 
white is translucent 
and firm and the air¬ 
space does not ex¬ 
ceed ^ in. in depth. 


SOHEDUUJ II. 

Duck Eggs: (Shade Designations and Definitions, 


Gnule designation 
(1) 

Definition 

Minimum weight 
(2) 

State or condition 
(8) 

SPECIAL (DOCK) 

Oz. 

2f 

> Eggs which have not 


been preserved by 

STANDAEUO (DUCK) .. 

2* 

any process and of 

DUCKLET STANDARD 

2t 

wl^h the shell is 
clean and sound, the 


) yolk is visible but 
not dense and moves 

FIRST QUALITY 

No requiremoit 

slowly and the white 
is txanslucant and 

• (DUCK) 

4 

firm* 

. 
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SOBXDTTLB HI. 
Cfrade Duignation Mcarh^ 


; hereunder ^own shall be a grade designation mark when 
need in association with a grade designation and with the words 
‘ IBkaj^tre Buying Begins at Home.*' 



• a e a e a 

COUNCIL OF AGRICULTURE FOR 
ENGLAND 

The twenty-eighth meeting of the Council of Agriculture 
for England was held at the Udiddlesex Guildhall, Westminster, 
on Thursday, October 18, 1928, Mr. B. 0. PaMerson, O.B.E., 
in the Chair. 

Btatement by the Minister of Agrionltiire. —The Rt. Hon. 
Walter Quinrma referred to the scheme of rating relief to be 
afforded to railways on condition that the relief was passed 
on to certain industries in the form of reduced freight charges, 
and said that he took that opportunity to inform the Council 
of the agricultural traffics which had been selected for railway 
freight cfaaige reductions. The total relief was estimated at 
£4,000,000, one-fifth of which was to be passed on to certain 
agricultural traffics. The original plan provided for the scheme 
coming* into force on October 1 next year; but, in the 
unemployment debate in July, the Prime Minister had 
announo^ that, subject to certain conditions, the special 
help of reduced railway freights would be given to the 




Oop»Bd:i o» Maii Wfl tiWl i EawBump. 

depressed industries at an earlier date—as from December 1 
this yemr. Hie agrieolttiral traffics which had been agr^ 
for the rebate,* which h» hoped mi^^t amoont to 10 per omt. 
ci the {nesent agrioolttund frights, were as folloTra 

(1) Mamires for tue in Great Britain and ocmaigaed as suofa, 
«.e., ai^ manures in bulk, inoludiiig limestone and lime and 
obalk, basic slag, and sa|t for agrioultutal .purposes; also 
pack^ manure, indunttsg any subatsnoe for use direct as 
manure or any manure Sldjotsmoe to be mixed and used as 
manure and so oonsigaed, packed. 

(2) Feeding stufb, inoluong ^ toSbmmg : oil cake; meals and 

husks for animal w pqivibay feeding; foods for live storic 
consisting of mash wm ^ice, molasses or condiment; 
milling crffols: trieeki for eattle feeding consigned direct to 
farmers; silage; ; ClMfped hay and straw; provender 

consisting of ciu^iped hay md straw mixed with grain; 
carrots, mangold wunset or turn^ m bulk for feed^ live 
stock; beetroot ptdp (the restdns from soger making) for 
feeding live stock; and brewecs* and distillers’ grains (or 
draff). 

(3) Potatcea, extending new potatose. 

(4) MUk (whala or separatM, uncoiwfoosed) in chums, cans, 
butte, and Is kottm packed in eases. 

(6) Live stook. 

In the case of milk, the tebate would extend to milk carried 
by passenger tnun, bat in Oither Okses would be applied only 
to goods oatried at merchandise train rates. 

reply to questions. The Minister said that the list had 
been carefully discussed with the National Farmers’ Union 
as the body repesenting tiiose chiefly oonoemed, and the 
object followed in seleoting tiaffios was to concentrate the 
benefits as much as possible on the home farmer. If the list 
were widmed, the amount available for any particular traffic 
would be reduced, and foreign produce would tend more and 
more to be included, which would injure the British farmer 
ratker than help him. It was not possible to make a distinction 
between home produce and foreign produce except by selecting 
tiie traffics. Hie stidnment as to limestone and lime and chalk 
was intended to oovmr burnt ground lime and all forms of lime 
need as fertiflsns. 

Bstte MkriHlIili# of Bruit.— Mr. Denton WooMead, Vioe- 
CSuurman of the Stendfa^ Committee, presented a Report on 
this sui^eot for adoption by Council (see Appendix A, 
p. 8A9). He stud that the Committee had givmi much attention 
to this subjeet and was satisfied that fanners must bogfn 
at the bcgimoing if home-grown fruit were to be placed m a 
sound positifm to compete with imported fruit. In the finrtr 

* Hie list in fullor Sbd final fonn is set out in Cmd. 321$, see Mi. 
803-4. 
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plaoe, soitaMe land most be used, and varieties must be 
grougii which would {ffoduoe the fruit wanted by the markets. 
.Old trees tkat were of no use should be grubbed up. 
Systematic spraying should be followed in order that even- 
rized and healthy fruit might be produced. The manner in 
which impcxrted fruit was placed upon the market gave it a 
great advantage from the standpoint of acceptability to 
the customer. The Beport recommended, therefore, the 
system of grading and packing which had already been put 
forward by the Ministry in connexion with the National Mark 
Scheme. The National Mark gave a guarantee of quality, 
and the Committee had been informed that certain apples— 
not of the very best varieties—sold under it at Covent Garden, 
brought the grower as much as 6d. a lb. The members of the 
Council should go back to their respective areas as mission¬ 
aries, recommending grading and packing under the National 
Mark Scheme. He would mention also the desirability of 
having jams made from imported fruit pulp which had been 
preserved by the use of sulphur dioxide marked as such. 
Another matter to which he would refer were the opportunities 
for canning home-grown fruit and vegetables, and he appealed 
to the womenfolk of the country to buy British canned produce. 
He desired to pay tribute to the various experts who had 
been good enough to meet the Committee and give the benefit 
of their experience in connexion with the inquiry. In con¬ 
clusion, he would add that, although the Standing Committee 
had been considering, for twelve months, the subject of 
marketing the various commodities, they did not wish the 
Council to assume that they had seen the subject from every 
point of view. The Committee was only a small body, but 
the Council, as more widely representative, could help con¬ 
siderably with constructive criticisms of the Beport. 

Mr. Otatgt Hewitt said that, in Norfolk, the County Fruit 
Show mid the Experimental IVuit Plot were having a good 
effect on the industry, and much help was being given by the 
County Horticultural Adviser. There was a great deal to be 
done, since, in the grading of fruit, this country was a long 
way behind its competitors. English fruit was better than the 
imported, and deserved to be better placed on the market. 
In his view, the future of British agriculture lay with what 
were r^^ard^ as sidelines rather than in the growing of ooreals. 
In Norfolk they were very grateful for the help which the 
Ministw had given, and realized that he was always prepared 
to hdip where they todk the initial step themselves. 
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Cobmd B. V, F. Whtder (Wozeestar) weiotmied the Beport, 
vhieh, he Mud, ohonld be l^nght to the notice of all fruit 
growMS. The third paragraph gave the impreaBion, however, 
that Govent Qatdm was the only froit market in Esoc^and, 
whereas, from the pdnt of view of the Midlands, tiie best 
markets were South Wales and the Midland and Northern 
industrial centres. The fruit grower should sort out all reaUy 
inferior fruit and, rather than place it on the market as £resh 
fruit, use it, as they did in British Columbia, for feeding 
pigs, or, as in this country, for cider-making. He thought 
that the demonstrations of better marketing methods, recom¬ 
mended in the Report, should include not only the very 
best fruit—which could be boxed—^but the large quantity of 
good fruit which, if sorted properly, could be sold well other¬ 
wise. Where the Ministry gave a dmnonstration of cider- 
making at agricultural shows, he thought that it should be 
done by the Lmig Ashton Research Station and not by a 
commercial firm. 

Sir Douglas Neuron, M.P. (Camb), after congratulating Mr. 
Woodhead on the able way in which he had submitted the 
Report to the Council, said that he wished to emphasize 
specially the importance of spraying; and would like the 
Ministry to consider how far it was possible to encourage local 
authcffities to give demonstrations of power plant spraying 
in tile winter months, or to set up some organization for 
ensuring that each small grower might have the advantage 

power sprays. Mr. W. Cdthwp (Kent) said that, as a fruit 
grower, he thought no greater help had been given to the 
industry than that afforded by the Ministry throu^ its 
encouragmnent of fruit canning. He found huge quantities of 
imported canned fruit abroad, and in every instance they were 
confined to the North-American product. English canned 
fruit would hold its own in any country in the world. At 
present, this country had the goods but not the organization 
for export. Mr. A. Matihme (Hereford) addressed the Council 
on the spraymg of fruit trees; and Sir Walter Berry said that 
he hoped the members would urge in their home districts the 
need for eradicating useless varieties of fruit. Bad prices 
were, almost invmiably, the result cd marketing, for jam and 
for cider, fruit that was useless for ordmaiy consumption. 
3he best vmieties could, however, be grafted on tiie stocks 
of useless trees. The Gladstime ap|fie was an instance he had 
ip mind, bul its wUxk was exceedingly useful lor grafting 
other varieties. The country could not' have too many 
Bramley Seedling trees. 
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Tkt Bt Hon, Sir Francis Adand, Bart,, said he had no fewer 
than«106 varieties of apple trees in his garden, with not more 
than four or five of any one variety. That was exactly what 
he ought not to have. He agreed that growers should con¬ 
centrate on certain good varieties which would follow on one 
another by maturing in sequence from October to April. 
Many people were interested in knowing what British fruit 
they were buying and eating; and if retailers would state 
that they were working in conjunction with growers who 
offered them a regular succession of first-class dessert apples 
throughout the season—such and such varieties in October, 
such and such varieties in November, and so on—many 
consumers would be much more interested in the native 
product and would insist on buying it. Mr, William Hawke, 
C,B,E, (Cornwall), said that there were two fruit demonstra¬ 
tion plots in his county. He thought that there was a 
difficulty in locating suitable soils and positions for orchards. 
In the large area of a county, the Horticultural Inspector 
could not possibly indicate the many suitable situations ; and 
he thought that the Ministry could help by sending down a 
capable surveyor. He had found that by cultivating between 
the trees, better fruit was obtained than if the orchard was 
simply left in grass and the grass cut. Miss Gladys Pott, 
M,B,E,, agreed that carefully graded and packed fruit would 
sell better. As regards tinned fruits, the average housewife, 
being an extremely busy person, was accustomed to save 
time by buying only the brands she knew to be reliable. 
At present, such brands were mostly Californian. 

The Minister of Agriculture said that only on one point in 
the debate had the Ministry been specially appealed to, and 
that concerned the question of advice as to suitable soils. 
A good deal of work on the subject was being done both at 
the Long Ashton and East Mailing Stations, but the advisory 
staffs of the County authorities were at the disposal of farmers 
and others who proposed to grow fruit, and those staffs, if 
they did not possess full information, could always get it 
from one or other of the teaching or research institutes in 
the area. 

Mr, Woodhead, replying to the debate, said that he was 
grateful for the criticism that had been given. The Chairman 
said that he was a little surprised that no comment regarding 
small fruit had been made during the discussion, which had 
been confined mainly to the subject of apples and peam. The 
small fruit question, however, was important. He hoped 
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inembas of tiie Ccnmoil would xespcmd to Jir. WoodUlieud’B 
appeal by inteiesttng tbw districts in the mattees with wluoh 
the Bepoit dealt. ^1^ motioii for Ihe adoptioB oi the Report 
was put to the meeting and carried. 

Better Haitotbig of Live Stock and Meat— Jfr. D&uon 
Woodhead, in moving the adoption of the Standing Com¬ 
mittee’s Report on this subject (see Appendix B, p. 863) 
said that the Committee was strongly in favour of the early 
elimination of scrub bulls. He thought that, even in the 
milk-producing districts, there was a change of feeling on this 
matter. As regards marketing, the industry should resort 
to grading, both in regard to live stock and to meat. If meat 
were marted, as proposed in the Report, it would prevent the 
possibility of foreign meat being foisted upon the public as 
British. There seemed to be no reason why Scotch beef should 
be preferred to English, provided the English farmer took 
pains to produce the proper kind of carcass. It was better 
for animals to be slaughtered in the area of production than 
to travel long distances to slaughterhouses. 

Mr. W. B. Taylor congratulated the Standing Committee on 
its Report. He thought the grading proposals would be 
welcomed in East Anglia as a step in the right direction. 
He was doubtful, however, if fair prices would be secured in 
consequence, smd thought that the Standing Committee 
might pursue their inquiries into that aspect of the question. 
In his opinion, dealers’ rings still operated in auction marts, 
which meant that the rings divided amongst themselves 
money which rightly belonged either to the producer or the 
consumer. 8ir Merrik Burrell, Bart. (West Sussex), deprecated 
putting too much upon the Standing Committee. He thought 
that the real difficulty in selling live cattle and meat was that, 
at the moment, the only meat you could force the butcher 
to buy was the veiy best, and that because he was coerced by 
the demand. Below that, he was prepared to buy second, 
third or foiirth grade cattle at his own price. So much of 
the best chilled Argentine meat was available that it was 
necessmy for the British farmer to concentrate on producing 
first-class ^gliah meat. Argentine meat was competing 
more and more with English meat in the home market, and 
was getting much nearer the top price than hitherto. The 
Ens^ farmer liad to study his market and provide what 
the pablio wanted—choice snudl joints. Mr. J. 3. Giibbem 
(Glos.) agreed wi^ tim iwnmei^(<ian ^ ^Uiqin^te 





m 


dotmOiL OF AGBIOUilttTEi FOB ^OLAKO. 

-------P- 

scrub bull. In Gloucestershire, a very large number of calves 
were dold every week, most of them for slaughter as not worth 
rearing. He thought that the Minister might again approach 
the National Farmers’ Union on the subject, and ascertain 
if a measure could not be carried through with general assent, 

A lesson in this matter could be learnt from Ireland. Mr, 
Christopher Tumor did not believe that the English farmer 
would never organize, or that there was anything inherent in 
the national character which would prevent him doing so. 
The organization of farmers in other countries was the result 
of long education. One point that he had discovered in the 
practical business of catering was that English beef “ went 
much farther ” than foreign. He agreed that there were too 
many private slaughterhouses in the country that were not 
well run. As to bacon factories and pig production, he thought 
they would have more chance of success if bacon were a 
subsidiary industry to milk production, as in Denmark. 
Not a single bacon factory had been established there until 
the country had been covered with a network of creameries. 
He thought that the Reports of the Standing Committee had 
carried the Council a long way, sufficiently so to enable 
members to go back to their respective counties and see 
what could be done, county by county, to improve marketing 
methods. 

The Minister of Agriculture said that he heartily welcomed 
the valuable efforts of the Standing Committee. He was, 
naturally, in full agreement with the suggestion for the 
elimination of scrub bulls, but they had to be sure that they 
were not too far ahead of agricultural opinion on this subject. 
The Parliamentary Draughtsman had already been consulted 
as to the form and principle of a Bill for the compulsory 
registration of bulls. He thought that it would be a useful 
step to publish a Bill so as to reassure those who believed it 
impossible to deal with the question without entailing a 
great increase in bureaucracy and an undesirable interference 
with the freedom of the farmer. Beyond that, he did not think 
any immediate step was practicable at present. As to prices, 
he thought that the instance of Scotch beef was very en¬ 
lightening, as showing that where a producer could meet the 
demands of the market, he would get a better price. Before ^.^ 
very long he hoped to have in operation at Smithfield an 
experimental scheme of grading, which would enable the 
M&istiy to see what could be done for English meat. It 
was more difficult to grade meat than many other agricultural 
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prodnctfl, bnt Ibe lewards for success wexe so gn$t tiukt 
difficulties had to be got over. 

A question raised in the Beport was the improTement of 
market intelligence. With the goodwill of the British 
]&nadca8ting Corporation, he hoped to have, in a few weeks 
time, a nightly broadcast of the prices of fat cattle ruling at 
one or two of the most important fat cattle markets in the- 
country. 

Mr. C. B. Fisher, C.B.E. (Northants), asked whether the 
weighing of cattle in fat stock markets was inspected. He 
was aware of one or two cases where it was not properly done. 
The Minietir said that he would be grateful if Mr. .Fisher 
would furnish information about such cases. It was com¬ 
pulsory to have the weighbridges, and it was^most important 
that they should be efficiently used. The Report was then 
adopted by the Council. 

Electtici^ Supply in Buial Areas.—/Sir Douglas Newton, on 
behalf of the Standing Committee, moved the adoption of 
their Report on this subject. He said that the Council would 
recollect considering this matter and referring it to the 
Standing Committee in October, 1927. Shortly afterwards 
the Electricity Commissioners had referred the whole question 
to a Conference, which had set up Committees to consider 
certain aspects of the matter. In doing this, the Com¬ 
missioners acted partly on the suggestion of the Council. 
The first cardinal point laid down was that the supply in 
rural areas must be self-supporting; it must, therefore, be 
possible to distribute it cheaply. The actual cost of the 
current was very small; the large item was the cost of dis¬ 
tribution. It was compliance with the regulations to guard 
against supposed risks to life and property that made the 
distribution costs so very high. The Commissioners were, 
however, attending to t^ matter. The revenue required 
for an undertakh^ had to be about one-fifth of the cost of 
tile erection of the line. It was imperative to keep these 
costs as low as practicable. Mr. W. B. Taylor asked whether 
it was likely that sparsely populated rural areas would be 
able to obtain an electricity supply. Sir Douglas Newton 
said that, where the supply was obviously not an economic 
proposition, it iras not contemplated that the Government 
or any other authority should take action to make eksotrioity 
available. The Report was adopted by the Council on the 
understanding that a copy of it would be seat to tim 
Bleotrioi'fy Commissioners. ^ 
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Inoome !Cbz Anowamoe for Idming.— Jlfr. Chmlea Roberta 
(Camb) moved the following resolution :— 

**That this Coimdl suggests that the Minister of Agriculture 
might induce the Income Tax authorities to allow expenditure by 
landowners on liming land, whether in lieu of abatement of rent 
or otherwise, to be included in their claims for maintenance, in 
view of the widespread need for liming to restore the lime require¬ 
ments of the soil, and of the considerable duration of the benefit 
derived from liming.’* 

He said he recognized that the Minister had already done 
something by the relief granted to rates. As regards lime, 
the country was living on its capital, and farmers had been 
using the quicker-acting manures and fertilizers, with the 
result that, over the country generally, the lime supply in 
the soil was far too low. This fact was not apparently 
appreciated by the Income Tax authorities, who would not 
regard landowners’ expenditure on lime as entitling them 
to an allowance or rebate for maintenance. It might well 
be treated in the same category as fencing and drainage. 
It was not an uncommon thing in these days for suggestions 
to be made that abatement of rent allowances should be 
made in the case of lime and other fertilizers, which made 
it an expenditure by landowners with a view to maintaining 
fertility and the existing rent. Mr. Matthews seconded the 
motion, and the Minister of Agriculture, speaking on it, said 
he thought the difficulty was largely one of method. The 
object might be attained by some different approach. 
Liming was looked upon by the Inland Revenue authorities 
as an expense not of maintenance but of cultivation. That 
being so, the cultivator, if he bore the cost, whether as tenant 
or owner-occupier, could write it off as an expense of cultiva¬ 
tion. That would not cover the landowner who was not 
himself cultivating. In such a case, where a landowner 
wished to assist, such aid might be given by an abatement 
of rent rather than by payment for liming ; such abatement 
would, presumably, be recognized as reducing liability to 
full income tax. A Member suggested that abatement of 
income tax could not be obtained by a voluntary reduction of 
rent for one year only. The Minister said that he would have 
the question closely examined and see what could be done. 
Jlfr. Charles Roberts thanked the Minister for his promise, 
and the motion was put to the Council and carried. 

Oowtifotion of the Food CouaciL—Jlfr. C. B. Fisher, 
qaoved the followings resolution :— 

** That this Council instructs its Standing Committee to consider 
and report upon the advisability of recommending the suggestion 
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of th« NogthiwnptiWMhh'o AgtiMtitnil Oasnttitoe ttet Mw l^ood 
Cbaa<^ be reoonotituted, and tlukt oiz rqxreMotetivM bo asfxtiided 
W the Board of Trade repreeeattng the oonsumets, andaix WIhe 
luoiBlry of Agrionltore repreaeating the ptoctabom, vith an 
independent (diainnaa.** 

He drew attontaoa to the fact that he had moved a eomewhat 
aintiiar leaoltiijaB in October, 1927, and the Ministry’s 
representative, whilst not concurring wltii the piiBdple of 
that resolution, had agreed to the Board of Trade sog^;estion 
that an .Agricultural Assessor should be appointed to act as 
representative of producers when individual agricultural 
products came to be considered by the Food Council. He 
understood that the appointment of agricultural assessors 
had been discontinued. He did not complain of that, because 
he did not think that such appointments were of much 
assistance. It would be better to have the Food Council 
{woperly representative of producers and consumers. He 
believed that there was no member of the Food Council at 
the present time who understood questions of production. 

Mr. Woodhead had referred to the desirability of bringing 
the im>dnoer and consumer together. He had also referred 
to the middleman and profiteer. He (Mr. Fisher) hoped that 
tli« Standing Committee would have time to go into this 
question. They would have seen recently the Report of the 
United Dairies, Ltd. A properly constituted Food Council' 
might consider the interests of producers, retailers and con¬ 
sumers in the market question, and they might arbitrate 
upon it. The three parties would not be able to obtain fair 
prices and profits for each until something like that was done. 
Mr. J. O. Adams (Horthants), in seconding the motion, said 
that any Food Council, which was to do useful work, must 
take into consideration the cost of production first hand, 
and he did not find that the Food Council considered this at 
all. !nieir oi4y aim was to get lowest prices. Sir Francis 
AeUmA said that he did not think the Standing Committee 
could do mucdi good by looking into this subject. Mr. W. B. 
Toffiar thought lhat the Standing Committee should consider 
it, and that the rank and file farmers would lose confidenoe 
in the Coupdl of Agriculture unless they tackled matters 
which affected the general welfare of the indus^. Sir 
Msrrik BurrsU, as a member of the Standing Committee, 
agreed with Sk Francis Aoland in thinking that the Standing 
(^mmittee diould not unddtdte the inquiry. Mr Ar^kar 
BaxUrtgg also thought thidi the inquiry‘would be dfflloult. 
fks. Miaisier ef Agriadtssre said that, if it was thoui^ 
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desira'ble for the Standing Committee to go into this problem, 
it would be possible for the Ministry to give them direct 
information from the Board of Trade, and from its own records, 
as to the difficulties of the case. He was inclined to think 
that the Standing Committee would find that there were 
yery strong objections to Mr. Fisher’s proposals. They affected 
a principle which had been discussed in the constitution of 
a great many Committees—whether they should be repre¬ 
sentative or impartial bodies. Did Mr. Fisher really think 
that if the milk dispute had to go to arbitration, the two 
parties concerned, who had not been able to reach a decision 
by tiiemselves, would be more likely to take a decision from 
another body, constituted, like themselves, the original 
parties to the dispute, of distributors and producers 1 He 
thought Mr. Fisher would find that the functions of the Food 
Council necessitated an impartial body. If the matter were 
referred to the Standing Committee, the Ministry’s officials 
would meet it and explain the whole position in regard to 
agricultural assessors, etc. The Chairman asked Mr. Fisher 
whether he wished to press his resolution. Mr. Fisher replied 
that he did, as the Council was endeavouring to do the right 
thing in connexion with the production of food, and if the 
Standing Committee could not investigate, then the Council 
might recommend that the Food Council be done away with 
altogether. If the Food Council were not doing good for 
agriculture, they were doing harm, and that was a matter 
closely concerning the business of their own Council. The 
motion was put to the Council and lost by 16 votes to 16. 
The business then terminated. 

APPENDIX A 

Bhpobt sboh the Standing Committbb on the Sttbjeot 
OF Better Marketing of Home-Grown Fruit. 

(1) In the Interim Report on Improvement in the Marketing of 
A^cultural Produee generally, which wcw presented to the Council 
at its meeting in January last, Fruit Mcu'keting was dealt with briefly 
wit^ other agrioultiural commodities. At that meeting, we were 
invited to pursue our inquiries in greater detail, and inform the Council 
by means of separate reports on individual commodities. In this 
Report, we deid with the better marketing of Home-Grown Fruit. 

(2) In our Interim Report, we recommended the better grading 

and paddi^ of home-grown fruit, and the establishment of fruit- 
padding centres for this purpose. We also supported the Ministry's 
proposal to use Naticmal Marks on packages. Since that Report was 
presented, the Mmistxy of Agriculture, with the assistance of the 
National Fanners* XJnicm, has idtiated a scheme under the Agricultural 
Produce (Grading and Marking) Act of last Session for the better 
laarfcetlag of hcnm^grown and pears. This scheme, which is a 
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volualbasy am^ *mm into force on Scf^tcfiibae h mi wm mede 
cable ia ite £b«t year to growers of over 1*000 busbek ci a|)|»les of 
at^voved verietieB* and 500 bu^cls of pea»» and 250 buubels of 
X^em^ dtt Ooimioe. These limitat^ions were introdooed so as to make 
the seheme sknpler of administiation at the start and to cmidiasize 
Its wiudesale nature. We imderstand that a substantial measure of 
success baa met the scheme, and that the National Maiks and Labds 
of the three grades adqpt^, t.e., Extra Fancy/* ** Fancy/* and 
**C Grade/* are now known in both wholesale and retail markets, 
and that the fruit packed and graded under the scheme has met good 
prices. A us^ul part of the scheme is the encouragement it ^ves 
to the use pf non-returnable boxes in place of retumables belonging 
to the wholesaler, for the iise of which the grow^ pays, and which 
usually add materially to the weight of consignments and to the 
overhead costs of the trade. 

(3) We consider that the result of the scheme is so far encouraging, 
though the laige bulk of the apple and pear crop of the country is as 
yet, of course, quite untouched by it. We suggest, therefore, in order 
to Feoure greater publicity and s looeas for the soheme next year, 
that definite demonstrations be made under the Mini8try*8 auspices 
showing local growers clearly the advantage of graded over ungraded 
si^. Similar quantities of the same kind of apples or pears might 
be taken in each district selected for a demonstration; one con¬ 
signment, a smaller one probably because of the elimination of 
unpaokable fruit, would be made up properly graded and packed, 
the other consignment being made up of all the fruit packed in the 
usual ungraded manner. B^h might then be sent to a reliable sales¬ 
man in Oovent Garden, and, if possible, sold on the same day and the 
eash returns checked and vouched for. If thought desirable to test 
the market thoroughly, several graded oonsigpnents might be sent 
BO that buyers could be given time to appraise fully the value and 
rdiability erf the particular graded produce. We do not doubt that the 
returns from the graded fruit would show a substantial improvement 
over those from the ungraded fruit. This would provide a practical 
demonstration of the value of the scheme which the growers of each 
district would understand and might be induced to follow at once. 
1^ order^that growers of small quantities of fruit may be assisted, the 
work of g^itding and packing might be done for them at a co-operative 
pakoking station, set up without very great trouble or expense, for the 
whole district. Already oo-operative packing stations exist in a few 
districts, notably at Ck>tt6nham in Cambridge and at Swanley in 
Kmtf latter having been only recently established. This season 
the Sw^ey Station between August 13 and S^tember 30 have 
dealt with 8,990 bushels of apples and pears. The important thing 
for associated growers to remember in setting up a oo-operative fruit- 
packing station is that the quantities to be dealt with must be 
sufiSei^t in value to carry the overhead expenses of the undertaking. 

{4) We are, of course, well aware of the fact that before the suooess 
of the Ministry’s scheme can be assured in all districts, there must 
be an improvement in production. Bad trees and poor varieties must 
be speubbM up, and sto^ planted all trees sprayed against insect 
and fungus pests, sometimes as many as four or five tunes, in the 
gtQPmg season. The borne grower who wishes to make money out of 
miit-mling must never forget that his fruit comes into competition 
wil^ that from abroad whitrfi is speoially produced for our mariESt, 
usually under the best po^rible ooumtions. It is often said that good 
home-grown ap{rfes and pewus are better flavoured and more lus^us 
than the oorrespoodiUg mtit from other countries. I£ that is so# ii 
ibeuld not be difficult to And larger areas of good fruit^grewiag soil 
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which would produce this beet fruit in, quemitity at a good profit^ and 
enable it to take its rightful place on the market at the head of our 
fruit supplies. While the grower should keep that tiltimate object 
in vlew^ and redouble his efforts to plant more fruit of the best varieties, 
Hiere is no doubt that much can be done by the better presentation 
on the market of the fruit that is grown. The best chance for this is 
tmdoubtedly imder the new grading and National Mark scheme of the 
Ministry of Agriculture, worked where desirable in association with 
local fruit-pacing stations. Local Authorities might also assist the 
production of larger quantities of paokable fruit from the present 
acreage by demonstrations of spraying to control insect and fungus 
pests, and so produce a larger quantity of even-sized imblemished 
fruit. 

(6) It is often objected that in years favourable to fruit production 
gluts occur, so that it does not pay the grower to pick and market the 
fruit. We must say at once that under modem conditions and with 
existing prices, this objection cannot possibly be valid, provided, of 
course, that the fruit grown is in any circumstances worth growing. 
A little enterprise on the part of the grower in finding transport for 
the fruit to a suitable centre of population should certainly bridge 
the difficulty and should be enough without calling to aid the resources 
of any form of fruit preservation. 

(6) Altogether, we think there is undoubtedly a large scope for the 
extension of fruit-growing in this country. We are convinced that, 
with the greater consumption of it by the public—a populeurity which 
has no doubt been assisted by the continuously attractive displays 
of imported fruit—quite twice as much could profitably be grown 
in the country if suitable soils and positions could be indicated and 
suitable young trees obtained. This may seem a rough-and-ready 
statement, ^but it is estimated that somewhat less than half of the 
total consumption of apples in this country is normally grown here, 
and that the consumption per head has more than doubled in the lawt 
20 years. It is also true that a large part of the supplies of apples 
from our Overseas Dominions arrive in winter and early spring, when 
the season of English apples and pears is waning. Those supplies 
are of the greatest use to us in our National economy, and could no 
doubt be usefully aiigmented by quantities of home-canned and 
preserved stocks of our own growing, if extra supplies of fruit were 
grown. 

(7) As regeuds peais, our climate does not appear to be warm enough 
to be ideal for all the better varieties of the crop, and we supply only 
about a fifth of our consumption, on an average of years. It is, 
however, a valuable fruit, and suitable varieties grown in the right 
districts find a ready market and, if marketed under the National 
Mark Scheme, should, on the average, secure better prices. 

(8) With regard to home-grown plums, cherries, and black and 
red currants, these appear to fumi^ a varying proportion of our 
total needs of them from a half to three-quarters according to the 
season; strawberries and gooseberries usually furnish well over 90 
per cent. There appears to be no reason in these cases why the home 
consumption should not be entirely satisfied by home production. 
It is purely a matter of growing in sufficient quantity the sorts which 
find favour with the public, and looking to their proper marketmg 
and disposal in our home markets. These remarks apply to the require¬ 
ments for jam and other forms of preservation, as well as to the 
requixements for consumption as fresh fruit. As regards raspberries, 
the home production seams to meet the requirements of home con- 
suxnptioiir both as foesh fruit and fruit for jam and preseiyes. 

.(9) A point as regerds in^rtations: a good deal of foreign fruit 

8 L 
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pulp is brought iui and some of it is preserved for the purpose of 
storage or transport by sulphur dioxide, which gives it the objeotion 
that jam made from it contains a small percentage of sulphurous 
acid. We suggest that, if this pulp is allowed to continue to come 
into the country, it should at least be required that jams made from 
it should be ladled aocordiogly. 

(10) As to the canning of fruit, this method appears to provide 
means not only for dealing with the surplus of any heavy crops from 
the present acreage, but for dealing with fruit from an almost in¬ 
definitely extended acreage. There is reason to think that it is the 
best known method of preservation to keep the fruit or other suit¬ 
able foodstuff in a condition as near as possible to its natural one. 
The practice is very common abroad, and we import large quantities 
of canned fruit and other foods which could be made in this country. 
The methods of canning are simple, and canning factories are in¬ 
creasing in number in tliis country. It is imderstood that about 30 
exist now where none existed a few years ago. The whole question 
of the possibility of the extension of canning is now under practical 
exploration by the National Food Canning Council, and there seems 
to be every reason to expect that their efforts will result in the much 
greater use of canning as a moans of extending the season of avail¬ 
ability of many of our perishable fruit and vegetable crops. Their 
campaign will, no doubt, include the advocacy of tinned home-grown 
fruits and their preference by the consuming public to tinned fruits 
from abroad. If the Government could usefully assist in this important 
development, either by way of helping research or experiment or by 
stimulating the provision of large acreages of fruit or other tinnable 
produce, we suggest that it should do so. 

(11) There remains the question of proper storage for the better 
varieties of dessert and cooking apples so that they may be available 
longer into the winter and spiing. This is being carefully investigated, 
together with that of cold storage for other foodstuffs, by the Low 
Temperature Research Station at Cambridge, and no doubt reports 
of new discoveries in this direction will be given the earliest and widest 
publicity in the interests of our home-growers. In the meantime, 
growers or merchants will no doubt continue to avail themselves of the 
advantages of the municipal and other cold storage accommodation 
already established in producing areas. 

(12) To sum up and amplify the suggestions mswie in this Report 
we would propose :— 

(a) That the Ministry’s Scheme for the Grading and Packing of 
Apples and Pears gives promise of excellent permanent results, 
and should be pushed forward so that all commercial growers of 
fruit may be given an opportunity of coming within it. 

(h) That practical demonstrations of the value of the scheme to 
growers be carried out in cdl districts where growers are 
numeix>us, as suggested in paragraph (3) above. 

(c) That groups of growers should be urged to set up fruit-packing 
stations, not necessarily expensive buildings, but such as can 
contain the plant necessary for grading and packing. A mini¬ 
mum quantity of 30,000 bushels of good varieties is required 
in order to pay the overhead costs of a factory equipped with 
a Cutler Gr^er and having a salaried manager and a dozen or 
so graders and packers. 

(d) Tbat on extension of the practice of canning fruit, as wdl as 
other foodstuffo, be widely advocated, and that the Govemmmit 
should assist as much as possible by way of research and experi¬ 
ment and in the encouragement of the production of suites 
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suitable for canaing. The National Mark might bo used in 
connexion with the sale of brands of tinned fruit of standard 
and guaranteed quality. 

(e) That as soon as National Mark fruit is on the market in 
sufficient quantity, a special publicity campaign stiould be 
commenced in favour of the consumption of home-grown fruit 
in this country, whether fresh or tinned, or made into jam or 
other preserve. 

October 8, 1928. 

APPENDIX B 

Report from the Standing Committee on the Subject 
OF THE Better Marketing of Live Stock and Meat. 

(1) We have dealt in a general way with the marketing of cattle, 
sheep and meat, and pigs and pig products, in the fii*st two sections 
of our Interim Report on Marketing, dated January 19 last. Wo have 
now given these subjects more detailed consideration in accordance 
with the CounciTs request, and we propose to set down certain 
conclusions in this Report. 

(2) In the Interim Report we stated that existing methods in regard 
to the sale both of home-grown live stock and meat in this country wore 
unsatisfactory. Our further inquiries lead us to emphasize this con¬ 
clusion, and to add that in our view it is of the Ihgliost importance 
to British agriculture that improvement in tljis matter be made as 
early as possible. As a necessary correlative measure, it is essential 
that the standard quality of commercial live stock in lingland and 
Wales should be raised. The Live Stock Improvement Scheme of the 
Ministry of Agriculture is having excellent but necessarily limited 
results ; it requires to bo much strengthened and extended, and if the 
quick improvement which in our view the situation demands is to bc^ 
made, broedors and feeders must concentrate first on the elimination 
of scrub bulls. We state these views at the outset, as a strong con¬ 
viction of their importance underlies and inspires the practical stops 
we advocate in this Report. 

(3) Considering marketing in the first place, we think that a system 
of grading fat cattle on presentation at the live stock markets is most 
desirable. By no means all fat cattle would be covered by such a 
system, since many are, of coui'se, sold direct to the butcher. But 
sale through the fat stock market is usually the better method, as it 
means, or should mean, sale by actual live weight. At present, rough 
grading by the auctioneer or his deputy takes placio at least at one 
auction mart in the country ; and if that could be made a general 
practice, it is but a step from it to a proper grading scheme by whicjh 
fat cattle would be divided into, say, three grades, first, second and 
third, according to written and accepted standards of live stock quality 
judg^ by appearance of the live animal. 

(4) A better plan than live stock grading would be co-operative 
slaughter of stock and grading as to actual quality of meat before sale 
on behalf of the farmer. This should ensure to farmers the certainty 
of a full reward for proper breeding and feeding ; but, as stated in 
our Interim Report, we do not think a country-wide scheme for co¬ 
operative custion on these lines is possible unless and until the English 
famwr will give his whole-hearted support to co-operative methods. 
In isolated oases it might be possible to set up farmers* co-operative 
slaughterhouses* and where this can be done on sound lines it should 
be done. The direct selling of meat by or on behalf of the faimer 
would have a very beneficial effect on the quality of moat produced. 

S L2 
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Under present conditions, wheiwer actual touch between faimer 
and butcher takes place, it is certain to be to the farmer’s benefit to 
study how his fat stock come out in the killing in relation to the 
recognized standards of quality and the needs of the consuming public 
in regard to small joints, juicy and not over-fat meat, etc. 

(5) It seems, however, inevitable that by far the larger number of 
sales of fat stock must continue to be to dealers, or to butchers with 
whom the farmer is not personally acquainted, so that a system of 
grading live cattle before sale in auction marts is all that is possible 
so far as bringing the farmer personally in contact with an improved 
technique in marketing by which he will certainly profit financially. 
If, in addition, moat were graded after killing—^when the stock had 
passed out of his hands—ho would bo helped still more, as it would 
improve the cro<iit, and eventually the price, of English meat on the 
market; we propose to deal with that subject in later paragraphs. 
It would be a further improvement if the whole organization of markets 
over the country could be overhauled and systematized so that any 
unnecessary smaller markets could be eliminated, and stock more 
evenly and proportionately distributed amongsb the others, and 
market intelligence, including immediate broadcasting of supplies 
and prices, fully developed. We would recommend that all practicable 
steps in these directions should be taken as early as possible. 

(6) With regard to the marketing of store cattle and calves, we 
do not doubt that farmers who breed good-class stock, under the 
Improvement of Live Stock Scheme or otherwise, will take care to 
see that their yoimg stock are known as such when they come to be 
marketed. Well-bred early-maturing beef animals should always 
be able to command considerably better prices as calves or stores 
than those young scrub cattle which are imfortimatoly so common 
in our markets. The position in regard to cows and heifers in the 
market is in similar case. All unpedigreod stock of these classes in 
the market, however, might usefully be graded as part of a general 
live stock grading scheme. 

(7) As to the marketing of sheep, lamb and mutton, the farmer’s 
problems in buying store sheep and selling fat stock are special ones, 
and often peculiar to his own district. He will no doubt be careful to 
make himself as well acquainted with tho wool value of his sheep, 
as he usually knows its mutton value. Co-operativo wool marketing 
societies in the country, which clean, grade and market their farmer- 
members’ wool in quantity, are extending, and it is suggested that 
their example, to which we referred in our Interim Report, might 
with advantage be generally followed. As regards tho sale of mutton 
and lamb, there is no question that this, also, would benefit by a 
system of meat grading such as we hereafter suggest, and that any 
improved prices obtained on the wholesale and retail meat market 
for graded qualities would undoubtedly react on the price of live 
sheep. 

(8) Another mat tor which we have considered is the important 
one of the better distribution of market supplies of fat cattle during 
the year. It appears to have been a feature of recent years in many 
districts that autumn supplies are much increased, amounting almost 
to a glut. This may be due to various causes, principally, perhaps, 
to the high cost of winter feeding, but the pressure on the market 
undoubtedly brings with it a decline in prices of live cattle. 

This position is imdesirable and has a very bad effect on the industry. 
It might be met to some extent by farmers growing more cattle food* 
stufis on their farms. On broad lines of policy, therefore, we i^lvocate 
the adoption of such measures as will help farmers to maintain more 
equal supplies of home-grown beef all the year round. 
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(9) Considering now the question of the markethig of meat, wo 
xmderstand that imported meat is so jierfectly gradofi as to quality 
and size of joint that a retail butcher can order a sule of beef b^" brand, 
number, or letter of grade, over the telephone, and ho sure of getting 
exactly what ho wants. In our Dominions and m the IT.S.A. and 
Argentina, grading is carried out as an essential condition of the 
trade with this country. It cannot, therefore, be expected that home¬ 
grown meat, unless it is graded and attains a certain standard of 
excellence, can retain or augment its sales on the whok'sale markets 
in face of the low-pricod well-graded imported article. The fact is that 
the position of home-grown meat on our wliolesalo marktds is most 
unsatisfactoiy. That position is either the result- of orior on the part 
of moat buyers, who do not recognize the true value of good-class 
English meat, or the result- of persistent producil-ion of many inferior 
cattle by English fanners ; or it is the result of botli factors working 
together. If it is the first, steps must be taken to increase the reputa¬ 
tion of English beef, and this can b(\si bo done by oflieuait grading 
and marketing. If it is the second, then the cause must immediately 
be removed by using better bulls for moat ]>roducti()ii. If it is partly 
both, as wo believe it is, tlion the two courses advocated must be 
pursued concurrently. 

(10) In America, the voluntary system of grading iut>at is, we 
understand, spreading widely, and it goes witli a system of actual 
marking of the meat with an indelible vegetable-ink stami> in such a way 
that all the external parts of the principal joints are stamjx'd. It should 
be possible to follow such a system in this count ry, and we understand 
that the Ministry of Agricnltnre has already publicly demonstrated 
the idea at a few agricultural shows this summer. The system might 
be voluntary, at any rate at the beginning, and should bo applied 
through the machinery of the Agricult ural Produce (Grat ling and 
Marking) Act of last Session. ITnder it, Englisli moat of the best 
quality should felcli as high a prico as the best Scotch moat, being 
purchasable by retail butchers in the same way as iluy now buy 
Argentine sides, f.c., according to graded (quality. The gratles would 
be laid down officially by the Mimstry of Agri(!ulturo in consultation 
with the trade, and graders employed at tlio cliief dead-meat markets 
to decide as to quality of the moat coming forward and to stem)) the 
meat accordingly. The system would serve to dilTorontiate English 
graded meat from Scotcli, Argentine, otlier imjiorted meat, and from 
ungraded English moat. Such a systc'm, wo think, could not fail to bo 
of immense advantage in the marketing of Englisli moat. The National 
Mark, which the Ministry is already using in the case of fruit and aviII 
shortly use in regard to eggs, might be cmploycxl ; and w(^ think that, 
if sucfl a scheme could be introduced, more and more English meat 
would be brought under it, and not only would ilie trade be rid of the 
discredit that on occasions imported meat is sold as best English, 
but the homo-beef industry would be spared the conuncrcial dis¬ 
advantage of having inferior English cow bc('f sold as the prinui 
product. 

(11) It has been represented to us that t-liere arc some' real and 
intrinsic advantages which Scotch moat in the London market has 
over English meat, quite apart from any question of cjuality through 
breeding, rearing or feeding, and that these advantages may as easily 
be the possession of English beef as Scotch. Otlu'r tilings Ixdng equal, 
cattle that are killed at the point of production, as the Scotch are, 
yield beef of superior quality to beef that comes frorn cattle that 
have been transported a long distance to the abattoir. Further, 
Scotch beef is generally from comparatively young cattle and requires 
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little liiiiiging. These factors, wo are informed on authority, ensum 
greater tenderness and better eating quality of meat. English meat 
is frequently from older animals and requires more hanging than it 
is given. The extended provision and use of hanging facilities should, 
therefore, be part of any scheme for the gradii^ and better marketing 
of English meat. 

(12) It would facilitate the scheme also if cattle whose meat was 
to be graded could be killed in central abattoirs rather than in private 
slaughterhouses where the methods are sometimes neither so humane 
nor sanitaiy. 


PIG AND PIG PRODUCTS 

In dealing with the marketing of pigs and pig products in our 
Interim Report, we referred to the reports issued by the Ministry 
on (1) the Marketing of Pigs (Economic Series No. 12) and (2) the 
Pork and Bacon Trades (Economic Series No. 17). These reports 
together contain a large amoimt of well-presented material which 
should assist in solving the problems connected with the marketing 
of pigs and pig products. In addition to the issue of these two reports 
the Ministry has set up a Pig Industry Council to consider all circum¬ 
stances affecting pig production in England and Wales, with special 
reference to methods of marketing, and it has asked that Council to 
make recommendatioiLs to the industry from time to time with the 
object of increasing the home supply of both pork and bacon. 

We do not desire to api)oar in any way to be anticipating the 
recommendations of that Coimcil, so that we do not propose to go 
into any great detail in this statement. We shall content ourselves 
with stating a few facts which appear to us to be the cardinal ones 
in the position, and leave them on record more for the puipose of 
assisting the farmer to clear his mind on the matter pending the issue 
of recommendations by the Pig Industry Council. 

In the first place, Great Britain and Ireland may be said to bo 
self-supplying in regard to fresh pork. The embargo on fresh pork 
from Continental countries, owing to the position of foot-and-mouth 
disease on the Continent, still holds, ami, as far as we can see, is 
likely to continue to do so. This accident leaves the British supplier 
in practically complete control of the market. It may be that 
advantage should be taken of this position to encourage home con¬ 
sumption, and bring the quality of fj-esh pork and fresh pork products 
fully into line with the public taste. AVo are informed that the con¬ 
sumer has a preference for lean meat, small joints and a high standard 
of quality. Wo are also informed that the conditions of assembling 
and marketing fresh pork could, taking the country throughout, be 
much improved. A sliare in a National Mark meat grading and 
marking scheme which we hope soon will be evolved would undoubtedly 
assist l^th producer and consumer. 

On the consumer’s side, there is no doubt that jjork and pork 
products might very properly occupy a more important place in the 
dietary of the nation. It is more a matter of habit than of reason that 
the consumer gives preference to beef and mutton as a regular joint. 
As a matter of fact, fresh pork is never out of season, as is commonly 
supposed, and there is no ground for prejudice against it in any part 
of the year. A great deal, rather, is to be said in favour of it as a 
welcome alternative at all times to other forms of meat food. The 
producer, however, must see to it that the precise demands of the 
fresh pork market as to quality are adequately supplied, and so do 
his substantid part in encouraging an increase in the consumption 
of fresli pork. 
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As regards bacon, the English producer supplies only about 
one-third of the country’s requirements. It is not easy to say pre- 
cisely why this is so, but the fact remains that although a large part 
of the supply of English bacon is superior to any that is prodiioed 
elsewhere, the cheapness, presentability and regularity of quality 
and supply of bacon from Continental sources has secured for it a 
dominant position in our market. There is no evidence available of 
the relative cost of producing bacon pigs in this and competing 
countries ; neither is it clear whether tlie margin between the farmers’ 
selling and the retailers’ buying price is greater in respect of liJnglish 
bacon than of Continental bacon. It is true that in some (Countries 
dairy by-products are available in considerable quantities for pig¬ 
feeding, and advantages over our own pig-feeders may very well be 
the result. Probably this, and the lack of specialization by our own 
farmers in the production of bacon pigs, and the absence of any method 
or system by which the interest.s of farmers and curers are linked 
together for mutual benefit, cause the jug industry in this coimtry to 
be economically weak. Veiy few English bacon factories are ever 
nowadays running at full capacity, and many do not I'oacli more than 
half-capacity, because of the lack of sufficient suitable j^igs. 

In our view, an alteration in the position should first be attempted 
by a fnrtlier measure of co-operation between the grower and the 
factory, and sjjecialization in the production of pigs suitable for 
bacon. It seems to us that, with the excellent market at home for 
large quantities of bacon, it becomes a matter of national importance 
that impediments in the way of full production should be speedily 
discovered and set aside. 

We submit tlieso suggestions as worthy of consideration and 
possible trial pending the issue of detailed recommendations by the 
Idg Industry Council. 

October 8, 1928. 


DECEMBER ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organizer for Derbyshire, 

Seasonal Notes. —Ploughing continues during December 
when weather conditions permit. Land cleared of potatoes, 
beet, turnips, kale and cabbage, and intended for spring 
com, is turned with a furrow of moderate depth—about 
6 in. ; and on strong soils unbroken work is preferable to 
digging as it facilitates percolation and allows of earlier working 
and sowing in spring. 

I.<eas for spring com are generally left unplought'd until 
January, not only because they may be ploughed when wetness 
prevents work in other fields but also because the grass may be 
useful. Indeed, a field of old seeds adjoining a root field is 
valuable especially for in-lamb ewes when soil conditions on 
the root field become too uncomfortable. Com stubbles 
intended for green crops next year should, unless already 
ploughed, be turned over before Christmas. The best style 
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and depth of work depends on conditions. Where the soil is 
heavy the lea breast is preferable, except on dirty land, in 
which case the weeds can be better covered by the more 
completely inverted furrow turned by the digger. This year, 
however, where advantage has been taken of the favourable 
opportunities for stubble cle.aning, weed covering should be a 
less important consideration than usual. 

The best stage in the rotation for ploughing deeply is 
between the corn and the green crops, viz,^ in preparing for 
the latter. Where the stubble has been manured, however, 
very deep flat work is undesirable on heavy land, as it places 
the dung down in the inert layers of the soil, where, owing 
to lack of air and bacteria, it fails to decay normally. Under 
these conditions it is better to plough a depth of about 
4 in. when covering the manure and a deeper furrow when 
cross cutting in January or February. 

On grassland, the dunging of meadows continues, and 
applications of minerals are given to that portion—^about a 
quarter—of the pastures entitled to receive dressings this 
year. The routine of top-dressing a portion of the pastures 
each year may advisedly be supplemented by the hand appli¬ 
cation of superphosphate and potash to any rough patches, 
the object being to sweeten these and thereby ensure even 
grazing of the entire field. As a permanent sweetener of 
unpalatable patches, however, lime is excellent, though more 
expensive and slower in action. Mowing in summer and 
turf slitting with the disc harrow in winter are valuable 
raeasui’es in the rejuvenation of pastures that have become 
somewhat matted ; but where the chief cause of the matting 
is lack of lime, an application of this material should be given 
as part of the restorative treatment. 

The Dairy Herd. —In most districts the dairy herd is now* 
kept indoors entirely, or if allowed out of doors at all, it is 
only for a limited time each day. Farmers differ in opinion 
concerning the necessity of daily airing and exercise for cows 
in winter. If the cow-shed is suitably ventilated, it is possible 
to maintain a healthy atmosphere and a temperature between 
50° and 60° F., so that daily release is not necessary on the 
grounds of fresh air and hardiness. The case is different where 
ventilation is not satisfactory; here there is obvious advan¬ 
tage in a daily release, while the doors, windows, etc., are 
thrown open to give the shed a thorough change of atmosphere. 
As to the need for exercise, it cannot be said that the 
evidence is very strong. Many herds in this country,, 
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most herds in Denmark and Holland, are kept in unbroken 
confinement from autumn until spring without visible ill- 
effect. On the other hand, there are many farmers who are 
so satisfied that daily exercise is beneficial that they give 
part of the daily ration out of doors and thereby keep the 
cows contented whilst out of the sheds. Commonly, when 
cows are released for water and exercise, they come back to 
roots or concentrates ; and, knowing this, they are anxious 
to return to the sheds almost immediately after being turned 
out. 

The common reason for allowing the cows to come out of 
the sheds is to afford them an opportunity to drink. In some 
cases the cattle have to drink at brooks or field ponds, which 
is not only inconvenient but also causes muddy gateways 
and poached pastures, and it adds to the labour of ketiping 
the cows’ udders clean. On the other hand, a common reason 
for not releasing the cows at all, where automatic water bowls 
have been installed, is because this ivduccs the labour of 
keeping the premises tidy, especially where the ground 
adjoining the cowsheds has not been concreted over, as it 
should be. 

Experiments have shown that cows giving ordinary yields, 
and receiving a normal allowance of succulent fodder, will 
milk just as well on twice-daily watering as when given access 
to a continuous supply. There is no doubt, however, that 
deep milkers and cows on dry food do require access to 
water more frequently than twice a day ; and in eases within 
the writer’s experieiice, the installatirm of water bowls has 
eliminated stomach troubles, which had been a somewhat 
common occurrence in winter feeding of dairy cows on rations 
deficient in succulents. 

Autumn and winter (ialvers tend to remain non-])regnaut 
for a longer time than spring and summer calvers. During 
the colder season their oestrum period is eom])aratively brief 
and may easily escape notice, especially where the cows are 
kept entirely indoors ; and even when the cows are released 
daily, the familiar symptoms are not observable if the heal, 
period occurs and passes off during the night. Hammond 
and Sanders suggest the advisability of leading a young 
bull down the shed late in the evening. 

Wintering Out. —Given a dry lair and sufficient long fodder, 
dry stock, other than calves under six months old, wmter 
well out of doors in most parts of England ; and they ^w 
more rapidly next summer in consequence of their out-door 
life. In one of the best herds of British Friesians in Derbyshire, 
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the young stock are all wintered out; and in this case the 
land is not so suitable for the purpose as is generally con¬ 
sidered necessary. Out-wintering is successfully practised 
even on upland farms in the Peak District, and has proved 
undoubtedly superior to close confinement in old-fashioned 
field hovels with insufficient light and ventilation. The saving 
of labour is a further advantage. 

The case against out-wintering must be considered, 
however, where the land is heavy and wet, so that it poaches 
under the feet of the cattle ; “ hoof culture is decidedly 
injurious under these conditions. Further, where yard manure 
is needed for arable crops the cattle may be necessarily housed. 
Again, where the acreage of grassland is limited, out- 
wintering is apt to cause inconvenience, by reason of the 
fact that the cattle crop the young growth as it appears in 
spring and thus impair its summer productivity. 

A certain amount of roughness in the pastures is useful as 
fodder for cattle wintering out of doom. When this has been 
cleared off, long forage is needed, typically about a stone per 
head per day for two-year-olds. Grood clean straw may form 
part of the fodder supplied ; and for the purpose in view— 
namely, heat forming—straw has a feeding value higher than 
it has for the production of fat or milk. 

Millring Machines. —During the past two years there has 
been another wave of interest in mechanical milking in this 
country, and at the present moment the subject is being 
widely discussed. It may be recalled that just before the 
war dairy farmers were seriously considering the possibilities 
of milking by machinery ; and in 1913 the Royal Agricultural 
Society carried out competitive trials with 10 makes of 
machines that were then being advertised in Britain. There 
was a comparatively rapid sale for mechanical milkers during 
1913-17, several new makes becoming widely distributed 
during that period. 

When the writer conducted his inquiry into the use of 
miUdng machines in the Midlands in 1916, nine patterns were 
under notice. Of these only three are now exhibit^ at English 
agricultural shows ; the remainder have now ceased to be 
manufactured or are not now commercially represented in 
this country. In a wider investigation conducted during 1917 
and 1918 by the Astor MUk Committee of the Board of Agri¬ 
culture, it was found that some 1,400 to 1,500 herds in England 
and Wales were then being milked by machine; and it is 
noteworthy that over 500 of these installations belonged to 
patterns which have since gone off the British market. 
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In view of the above (experience—of which we^ are 
frequently reminded by the rusty vacuum pipes of thi^ 
abandoned outfits—older farmers are sceptical about the 
merits of milking machines in general; and, while it would be 
absurd to ignore recent introductions because they have not 
passed through the test of survival since 1918, farmers are 
naturally critical of the claims of the newer patterns, and 
require to know wherein these excel types which have 
survived the test of years under British conditions. 

The recent revival of interest in mechanical milkers may in 
part be due to advertisement, supported by successful demon¬ 
stration, of both older and newer patterns ; but it is also 
attributable to the increased cost of milking by hand. Farm 
labour now costs 100 per cent, more than in 1914, while the 
price of milk is only 65 per cent, above pre-war figures. In 
fact, when account is taken of the hours of work, which are 
necessarily long in dairying, the cost of hand milking has 
increased by more than 100 per cent. 

There is now abundant evidence that good yields and clean 
milk can be obtained by machine milking. As regards the 
saving of labour effected by the machine, instances of success 
frequently come to one’s notice. Early in November a farmer 
informed the writer that his 70 cows were now being milked by 
two men, he himself carrying-in. Installing the machine had, 
he said, enabled him to increase his herd by 20 cows and to 
dispense with one man. 

While granting that improvements have been (‘fleeted in 
the construction of milking installations since 1913, it cannot 
be said that any fundamental change in design has been 
introduced which will assure success where it was impossible 
15 years ago. The success of the mechanical milker still 
depends largely on the intelligence of the operator and 
especially on the foresight of the farmer himself. Omission to 
observe a faulty condition of the power unit; failure to 
detect early symptoms of wear in the vacuum pump or other 
moving parts ; omission to keep a stock of spares —all these 
may involve the farmer in the disappointment of missing the 
train or even the difficulty of having to hand-milk the herd 
with a depleted staff. Efficient cleansing and sterilization 
of all parts that come in contact with the milk are also 
essential to secure satisfactory bacterial counts. Milking 
machines, likA tractors, have their limitations as well as their 
virtues. Neither can be recommended to farmers who are 
not prepared to undertake thorough supervision of mechanical 
equipment. 
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NOTES ON MANURES 

H. V. Gabner, M.A., B.So., 

Rotharmted Experimental Station, 

When Phosphates Pail. —It is a matter of frequent observa¬ 
tion that in certain cases the use of phosphate alone on grass¬ 
land does not give satisfactory results. The cause may lie in the 
mechanical condition of the surface of the pasture, for the mat of 
benty herbage may be so thick that the clover plants cannot 
find root-hold in the soil below ; or occasionally there may be 
no minute clover plants present to form the starting point of 
improvement. The first of these conditions can bo dealt with 
by hard grazing followed by heavy harrowing; the second 
by the sowing of a little wild white clover seed. A commoner 
cause of the failure of phosphate, however,- is the lack of a 
sufficient supply of potash. Clovers respond markedly to potash 
fertilizers, and it is probably because our grasslands on the 
whole occur on the heavier types of soil, which provide a good 
natural supply of potash, that this fact is not more widely 
appreciated by farmers. On the lighter soils, on the chalk, and 
on peaty land, j)otash fertilizers are frequently necessary to 
supplement the action of phosphate. In fact, phosphate and 
potash together on the above soil types have a similar effect 
to that shown by phosphate alone on ‘‘ slag land. The need for 
potash is increased when little dung can be spared for the grass¬ 
land and on land which is frequently mown. A simple trial 
may be made by the fjirrner by carrying a strip of potash salts 
across those fields which are not doing well with phosphates 
alone. Such an o])servation strip costs little and gives a direct 
answer on which future treatment may be based. When it 
turns out that potu-sh is required the lower grades of potash 
salts, i.e., 14, 20 or 30 per cent., are very suitable for grassland, 
as tlie common salt which these forms contain is beneficial. 
Four hundredweight of 14 per cent, kainit, or its equivalent of 
20 or 30 per cent, salts, would constitute a dressing for two or 
three seasons, 

A further cause of failure of phosphatic manures is lack of 
lime, and this condition may be determined with some certainty 
by the appearance of the herbage and the presence of certain 
weeds. As advice based on chemical examination of the soil is 
readily available in most districts tlirough the County Agri¬ 
cultural Organizers, it is best to proceed by obtaining such 
advice where possible. 

The indiscriminate use of lime on grassland is not to be 
recommended. Even where lime is certainly required the result 
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takes a season or two to appear, and the first cost is greater 
than that of ordinary’ manurial dressings. Grassland can stand 
a slight amount of acidity without harmful results, and in 
many cases the .small amount of lime applied in periodical 
dressings of basic slag appears to meet the need of the herbage. 
This has been observed also in cases where the land was 
decidedly acid, as in the series of trials carried out in the years 
1924-27, with phosphates and lime in the West Country.* Here 
phosphates produced marked benefit, which was not appreci¬ 
ably improved by lime in the early years, although after three 
or four seasons a slight effect was noticed. There are districts, 
however, in which this certainly does not occur, and these have 
been described in detail by Hanley and other workers in 
Yorkshire.f Thus on soils derived from the Millstone Grit and 
the Coal Measures the presence of a mat of undecayed residues 
of vegetation, together with the predominance of bent-grass, 
fine-leaved fescue and Yorkshire fog, with abundance of weeds 
such as sorrel, woodrush and carnation-grass, indicates a 
serious lack of lime in the soil. Furtfior symptoms are the 
scarcity of perennial rye-grass and wild v hite clover, and the 
occurrence of bare patches. In such circumstances an applica¬ 
tion of some form of lime or chalk will constitute the first 
means of improvement, the result being the gradual disappear¬ 
ance of the mat and a marked increase in the growth of clover 
and in freshness of the grass. This change is ])roinoted by the 
tighter grazing following the application of lime. 

Thus the need of lime is not so readily decided by trial as 
is the need of potash, for the effect takes longer to appear, and 
technical advice is desirable whenever it can ))(' obtained. 

Losses from Farmyard Manure. —Much has beciu written 
about the loss of nitrogen which takes place during the storage 
and handling of farmyard manure, but it is not so widely 
recognized that the potash in dung is also highly susceptible 
to loss by careless treatment. A considerable amount of the 
fertilizing value of dung is to be attributed to its potash 
content, which is about 0-7 per cent., or 16 lb. ])or ton, in a 
sample of bullock manure which has been stored under good 
conditions. This potash is readily available to plants and is the 
equivalent of about 1 cwt. of kainit. The potash in dung is 
derived from two sources : part is supplied in the straw and 
the remainder comes mainly from the urine of the farm stock. 

* Ling and Wallace : Jour. Bath and West Agric. Soc., 1927. 

t Leeds Bulls. Nos. 107 and 150. 




Notbs on Manubbs. 


874 


[Dec I, 


Assuming that 1 ton of straw makes 6 tons of fresh manurei 
straw supplies about one>fifth of the total potash. 

It is well known that the potash of the urine is water- 
soluble and liable to loss through leaching, but it might be 
thought that the potash in the straw would occur in a much 
more firmly held condition and not easily be washed out. 
This, however, is not the case. It has been found at Bothamsted 
that the potash in straw is readily water-soluble. Thus 97 per 
cent, of the total potash in barley straw was extracted by 
percolation with warm water, while during the wetting of barley 
straw in a pit in the preparation of some artificial farmyard 
manure 44 per cent, of the initial potash was dissolved out. 
Analysis showed that a considerable proportion of this potash 
certainly came from the straw. 

The loss of potash from farmyard manure by leaching is 
well brought out by the following experiments in the storage 
of dung:— 

Lo$a of potash per cent . 

Rothamated Woking 

Stored in the open .. .. 35*6 30*0 

Stored under cover .. .. 7*3 6*4 

By exposure to the weather about one-third of the total potash 
in the manure was washed away, while cover almost completely 
prevented this wastage. 

In caring for farmyard manure it is generally necessary to 
make a compromise between what is scientically desirable and 
what is practicable in the circumstances of the individual 
farm. Nevertheless it is clear that undue exposure of manure 
to rain is to be avoided. Yards should be guttered, and heaps 
should be made small in area and deep, rather than extensive 
and shallow. The soaking away of urine or the well-known 
black liquid should be as far as possible guarded against by 
rendering the bottoms of boxes and dungsteads water-tight. 

Sugar Beet Tops. —^Although sugar beet tops are a valuable 
food for live stock, cases occur in which it is not practicable 
to utilize the whole of the tops in this way, and some will 
consequently be ploughed in for green manure. The analysis 
of beet tops as determined at Cambridge was as follows : 
Nitrogen, 0-40 per cent. ; phosphoric acid, 0*13 per cent.; 
potash, 0*70 per cent.; lime, 0*30 per cent. 

If we assume that only 5 tons of tops are produced per acre 
they would contain on the above basis : 44*8 lb. nitrogen, 
14*6 lb. phosphoric acid, 78*5 lb. potash, 33*5 lb. lime. 

Certain German figures referring to large crops of leaves 
per acre give considerably higher amounts of nutrients in one 
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acre of tops. As an average of four seasons at Lauchstadt the 
following amounts of manurial constituents weie found 
in the leaves: 103 lb. nitrogen, 30 lb. phosphoric acid, 
123 lb. potash. 

Taking the English figures, however, and reckoning nitrogen, 
phosphoric acid and potash at 5d., l^d. and 2d. per lb. 
respectively, the manurial value of one acre of beet tops 
would be £l 13s. 7d., or 6s. 9d. per ton, neglecting the value 
of the lime and the organic matter. If the tops are fed the 
value of the manurial residue would be about £1 Os. 6d. per 
acre, or 4s. Id. per ton. 

Lime from Beet Factories. —Farmers in the neighbourhood 
of sugar beet factories have two types of lime products 
available. These are :— 

(1) Scrap Lime. —^This is the finely divided burnt lime from 
the factory kilns, which must be disposed of, since only the 
lumps are used in the sugar manufacturing process. Scrap 
lime may be used on the farm in the same way as ordinary 
quick lime. If an analysis can be obtained this will assist in 
comparing its price with that of lime from other sources. 

(2) Waste Lime or Factory Lime. —Strictly speaking, this is 
not lime at all, but consists chiefly of carbonate of lime together 
with a varying amount of water. It is a by-product arising out 
of the purification of the juice, and is pumped from the factory 
into settling ponds where as much as possible of the water is 
removed by drainage and evaporation. As sold it contains 
about 47 per cent, of chalk and 60 per cent, of water, with 
varying quantities of organic matter and a trace of nitrogen 
and phosphoric acid. It is, therefore, a low-grade article, and 
finds its best outlet within a radius of a few miles from the 
factory. Unless specially dried the price does not exceed 
5s. per ton, and is frequently less. 

Large dressings would generally be used—up to 4 tons per 
acre or more. Distribution is made easier by allowing the 
material to weather in heaps, and when spread over the land 
the action of frost helps to reduce it further. 

Nitro-Chalk. —^The relative merits of nitric and ammonia 
nitrogen have repeatedly been examined and discussed by agri¬ 
cultural investigators since the early 'forties of last century, 
when Lawes began his famous experiments at Rothamsted in 
which Chile nitrate was compared with ammonium salts. 
Thousands of field experiments have since been conducted, 
both in England and on the Continent, to determine the 
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relative eflfectiveness of these two forms of nitrogen. Although 
their actual performance will depend on soil, season, and the 
type of crop, Chile nitrate has on the whole been slightly 
more efiFective than sulphate of ammonia when compared on a 
basis of equal nitrogen. As a result nitric nitrogen commands 
a somewhat higher price per unit than ammonia nitrogen. 
Apart from this, each form has a number of agricultural 
relationships which are now well understood. Nitric nitrogen 
is quick to act, and makes no special demand on the supply 
of soil lime, but it is liable to be washed out of the surface 
layers in wet periods when no active growth is in progress. 
Its special place is for late top-dressings in dry districts. 
Ammonium nitrogen is firmly held in the soil and is rather 
more gradual in its action, while a certain amount of lime 
is used up in its transformation into nitrate. It is suitable 
for use before sowing or as an early top-dressing. 

A fertilizer containing nitrogen in each of these forms 
should have a wide range of uses, for it would provide some 
very active nitrogen for immediate needs with the safeguard 
that some of the nitrogen would be in a condition to stand 
through w^et periods. Such a fertilizer is nitro-chalk, the 
recent product of the Billingham factory. Nitro-chalk con¬ 
sists of a mixture of ammonia nitrate and finely divided 
chalk, in which half of the nitrogen is in the nitric condition 
and the remainder is present as ammonia. There is also 
enough chalk in the mixture to take part in the transformation 
of the ammonia nitrogen without drawing on the soil supply. 
As first introduced, nitro-chalk contained 10 per cent, of 
nitrogen, but from January next the grade will be raised to 
16J per cent, Nitro-chalk is suitable for top dressing cereals 
and root crops, or for use in spring and summer on grass¬ 
land. It should prove a valuable source of nitrogen for such 
crops as barley, swedes and sugar beet on soils having a poor 
reserve of lime. It might also be used in dry districts, or 
when top-dressing has been delayed till late in the season. 
As it will have the same content of nitrogen as nitrate of soda, 
applications would be at the rate of about 1 cwt. per acre 
for cereal crops and from 1—2 cwt. per acre for roots. The 
price will be £10 per ton at the farmer's station, providing 
nitrogen at 12s. lid. per unit. 
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PRICES OF ARTIFICIAL MANURES 


Average price per ton during week 
ended November 7 


Desoription 

1 

Bristol! Hull 

" 1 

1 

L’pool jLondon 

1 

1 

Cost per 
unit at 
London 


£ 

B. 

£ 

8. 

£ 

8. 

1 

1 

8. 

8. 

d. 

Nitrate of soda (N. 16J%) 


10 

4/1 10 

4/ 

10 

4f| 10 

4/ 

13 

2 

Nitro-chalk (N. 10%) .. | 


7 

0 

7 

0 

7 

0 

7 

0 

14 

0 

Sulphate of ammonia :— ' 

0 











Neutral (N. 20-6%) .. 1 


10 

rwi 10 

5d 

10 

5f/l 10 

6t/ 

9 

11 

Calcium oyariamide (N. 20*6%) / 


9 

6e 


6c 

9 

6e 


Ge 

9 

0 

Compound white nitrates of 











lime and ammonia B.A.S.F. 












(N. 16*%) . 


11 

197 

11 

36 







Kainit (Pot. 14%).. 


3 

6 

2 

19 

2 

18 

.3 

0 

4 

3 

Potash salts (Pot. 30%) .. 


5 

1 



4 

16 

4 

18 

3 

3 

„ (Pot. 20%) .. .. 


3 

l.l 

3 

9 

3 

6 

3 

10 

3 

6 

Muriate of potash (Pot. 60%) .. 


9 

12 

9 

3 

8 

17 

8 

17 

3 

6 

Sulphate „ „ (Pot. 48%) .. 


11 

13 

11 

6 

10 

19 

11 

0 

4 

6 

Basic Slag (P.A. 16}%)|| 


2 

3c 

1 

17c 



2 

4c 

2 

9 

(P.A. 14%)|| .. .. 


1 

19c 

1 

17r 

1 

12c 

2 

Oc 

2 

10 

.. (P.A. 110/o)|| .. .. 




1 

2c, 

1 

7c 





Ground rock phosphate (P.A. 26- 












27*%). 

s 

2 1011 

2 

V||l 


, 

2 

6a 

1 

8 

Superphosphate (S.P.A. 16%) .. 


3 

0 


1 

3 

1 

3 

0 

3 

9 

.. (S.P.A.13J%).. 


2 

16 

2 

8 1 

2 

16 

2 

15 

4 

0 

Bone meal (N,3}%, P.A.20j%).. 


8 

16 

8 

10 1 

8 

12 

8 

7 

. 


Steamed bone flour (N. |%, 












P.A. 27*-29i%) 


6 

176 

* 1* 


6 

15 

6 

15 



Burnt Lump Lime. 


1 

Ik 


10 r 

1 

13n 

2 

27U 



Ground Lime . 


1 

lU 





1 17m 



Ground Limestone. 


1 

Ik 



1 

9n 

2 

Gin 



Ground Chalk . 




1 

’ 6 ' 



1 lh?j 



Slaked Lime.^ 




. 

. 

2 

16n 

3 

2ni 




Abbreviations: N.» Nitrogen ; P,A.-Phosphoric Acid ; S.P.A.-Soluble Phosphoric Acid; 

Pot.** Potash. 

* Prices are for not less than 0-ton lots, for delivery during the month, at purrhaser’s 
nearest railway station, unless otherwise stated. Unit values are calculated on carriage 
paid price. 

§ Prices are for not loss tlian 2-ton lots, nett cash for prompt delivery f o.r, in town 
named, unless otherwise stated. Unit values are calculated on f.o.r, price. 
il Fineness 80% through standard sieve. a. 85% through standard sieve. 
b Delivered (within a limited area) at purchaser's nearest railway station. 
e Prices for 6-ton lots ; at Bristol, f.o.r. Bridgwater ; at Hull and Liverpool, f.o r. neigh¬ 
bouring works, and at London f.o.r. depots in London district. 

d For lots of 4 tons and under 0 tons the price is Is. per ton extra and for lots of 2 tons 
and under 4 tons 58. per ton extra. 

0 Delivered in 4-ton lots at purchaser’s nearest railway station. 

/For lots of 1 ton and under 6 tons the price is 5s. per ton extra. 

0 F.o.r. Gloucester. h F.o r. Goolc. 

k 4 ton lots f.o.r. Bristol: ground limestone 08.95% through standard sieve. 

I F.o.r. Knottlngley. 

m 6-ton lots delivered London district, ground limestone 65% through standard sieve 
Ground limestone, ground chalk and slaked lime in non-rrtiiruahle bags. 

n 6-ton lots delivered Liverpool stations, ground limestone 45% through standard sieve 
Ground limestone and slaked lime In non-returnable bags. 
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NOTES ON FEEDING STUFFS 

H. E. Woodman, M.A., Ph.D., D.Sc., 

School of Agriculture, Cambridge. 

The Nutritive Value of Sugar Beet Pulp. —In the Notes for 
last mouth, it was shown that sugar beet pulp is a highly 
digestible feeding stuff when consumed by ruminant animals. 
In respect of the digestibility of its total organic matter and its 
carbohydrate constituent, it compares very satisfactorily with 
maize meal. The process of drying the wet beet pulp in the 
factory does not in any way depress its digestibility. Further, 
from the standpoint of digestibility, it is immaterial whether 
dried sugar beet pulp is included in the rations of ruminants 
in the dry or soaked condition. It was also shown that although 
dried sugar beet pulp contains as much as 18 per cent, of crude 
fibre, this constituent is very little inferior in respect of 
digestibility to the carbohydrate ingredient, a fact which 
justifies the conclusion that the fibre in this feeding stuff is 
present almost wholly in the form of simple cellulose, 
unmixed with any significant amount of the indigestible 
lignocellulose. 

The questions next arise as to (1) the mechanism whereby the 
carbohydrate and fibre, which together form about 85 per cent, 
of the dry substance in sugar beet pulp, are digested in the 
ruminant organism, and (2) the nature and nutritive value of 
the products which arise in the course of their digestion. 

The Carbohydrate. —It has already been shown that the 
carbohydrate of sugar beet pulp contains only a very small 
proportion of sugar, amounting to 2*6 per cent, of the dry 
matter of the beet pulp. The main carbohydrate present is 
pectose, and although the existence of at least three ferments 
(pectosinase, pectase and pectinase) capable of acting on pectic 
substances has been definitely proved in plant tissues, it is 
doubtful whether the secretions of the digestive tracts of animals 
contain any ferment capable of bringing about the digestion of 
pectose. This possibility, however, is being investigated by the 
writer at the present time. In the absence of an enzyme 
mechanism for this purpose, it must be assumed that the pectose 
in the beet pulp is rendered available for absorption into the 
blood stream by the digestive faction of bacteria. 

The existence of bacteria and fungi which have the power of 
breaking down pectose has long been recognized. In the process 
of flax retting, the pectic cell cement is decomposed by a specific 
organism, OraiiulobacteT pectiuovorum. Flax retting may also 
be brought about artificially by the common hay and potato 
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organisms, B. svbiilia and B, mesentericiLS^ the insoluble pectose 
being first transformed into pectin and finally into sugars. 
Under certain conditions, the reaction may proceed a stage 
further, giving rise to marsh gas and organic acids. It is 
proposed to submit to further investigation the question of the 
breakdown of pectose by bacteria, especially by the micro¬ 
organisms which are found in the rumen of animals. It will be 
necessary to assume for the present, however, that the rumen 
is the seat of such bacterial activity, and that by this means 
the pectose is digested mainly to sugars like arabinose and 
galactose, together with, as in the case of the bacterial digestion 
of cellulose, minor quantities of marsh gas and organic acids. 
As with many other feeding stuffs (for example, green fodders 
and oil cakes) in which the true chemical nature of the carbo¬ 
hydrate is obscure, it is fair to assume that the digestible 
carbohydrate in sugar beet pulp has a value to the animal 
equal to that of the same weight of starch, an assumption 
which is in keeping with the results of Kellner’s respiration 
studies of this feeding stuff, and, further, with the satisfactory 
results obtained with sugar beet pulp in practical feeding 
tests carried out in America, Germany, Sweden and elsewhere. 

The Fibre .—The mechanism whereby the fibre of the beet 
pulp is rendered available for the nutrition of the animal has 
been explained recently by the writer. The cellulose com¬ 
ponent is transformed mainly into glucose sugar by the 
controlled activity of cellulose-splitting bacteria in the rumen. 
The striking fact is brought to light, therefore, that more than 
four-fifths of the dry matter of sugar beet pulp is digested, not 
by the normal enzymic processes, but by the agency of bacteria. 
In view of this circumstance, it is of importance to emphasize 
the statement that the results of the Cambridge trials in respect 
of the digestibility and nutritive value of sugar beet pulp are 
OTily applicable to ruminant animals. The extent to which swine 
are able to digest and utilize sugar beet pulp is now being 
submitted to investigation. 

In Table I are recorded the percentages of digestible nutrients 
(on the basis of the Cambridge trials) in sugar beet pulp. The 
data are compared with corresponding figures for maize meal. 
TABLE I. —Digestible Nutbients in Sucab Beet Pulp and in 
Maize Meal (Dby JVIatteb Basis). 

Sugar Beet Pulp 
(per cent.) 

Digestible protein .. 6*89 

Digestible oil .. — 

Di^tible ceirbohydrate .. 60*04) 73 . j i 

Digestible fibre.. .. 18*07/ 

Toted digestible organic matter 84*00 


Maize Meal 
(per cent.) 
8*16 
4*48 

75*52 I 77 .Q 2 
1-60J 
89*66 


8 M 2 
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How to Use Sugar Beet Pulp.— An interesting parallel lias 
already been shown to exist between dried sugar beet pulp and 
maize meal in respect of the digestion coefiScients of the total 
organic matter and of the carbohydrate of these carbohydrate- 
rich foods. This parallelism receives further emphasis from the 
results shown in Table I, from which it appears justifiable to 
conclude that dried sugar beet pvlp must be irudvded with 
feeding stuffs like maize meal in the class known as carbohydrate 
concentrates. 100 parts of the dry matter of maize contain 
89*6 parts of digestible organic matter including 77 parts of 
digestible total carbohydrate (i.e., digestible carbohydrate and 
digestible fibre) ; the corresponding values for sugar beet 
pulp are 84 and 78. With both feeding stuffs, a very large 
proportion of the digestible organic matter consists of digestible 
carbohydrate. It would thus be necessary in practice to 
supplement both sugar beet pulp and maize with feeding 
stuffs which are richer in protein. Further, both these 
carbohydrate foods have the characteristic of being deficient 
in respect of minerals. 

Kellner has proved that 94 per cent, of the energy in the 
digestible matter of sugar beet pulp is utilized for maintenance 
or production purposes in the body of the animal when the 
feeding stuff is consumed in the fresh, wet condition. Technical 
readers will recognize this as being equivalent to stating 
that V, the percentage availability, for wet sugar beet pulp is 
94 per cent. When large allowances of dried sugar beet pulp are 
fed in the dry condition, however, the energy in the digestible 
nutrients is utilized only to the extent of 78 per cent. Kellner 
attributed this difference in the productive values of the two 
kinds of beet pulp to the greater difficulty experienced by the 
animal in masticating the dried product. If, however, the dried 
sugar beet pulp is soaked thoroughly in water before feeding, 
the availability of the digestible nutrients is increased to 
87 per cent., a figm’e which also holds when moderate allowances 
of dried beet pulp are fed in the dry condition in intimate 
admixture with other concentrates, so as to ensure softening by 
salivation. 

From the foregoing statements, it is evident that the best 
form in which sugar beet pulp can be utilized is the fresh wet 
condition. Unfortimately, considerations of transport and the 
difiSculty of storing wet sugar beet pulp without spoiling 
preclude its use on farms except those in the immediate 
vicinity of beet sugar factories. When liberal allowances of the 
dried beet pulp are being fed to animals, it is desirable that 
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the food should be well softened in water before feeding. 
This procedure will ensure a higher availability of the digestible 
nutrients for productive purj)oscs in the animal, and will also 
obviate the risk of choking trouble which sometimes arises 
during consumption of the dried product. This trouble is 
encountered now and then with sheep, the latter, on account 
of their liking for dried beet pulp, being liable to devour it too 
greedily. 

TABLE IT.— Stakch Equivalents and Ntt^fritive Katios of JSuoar 
Beet Pulp (Cambridge Trial), Maize Meal and IUrley Meal. 

Siujar Beet Pulp 

Wet Dried Barley Meal MaizeMeal 

85 por cent. 10 per cent. 14*9 per cent. 13 per cent. 



moisture 

moiatui'o 

inoisturo 

moisturo 


V:.-94 

V-=87 

V--98 

V--100 

Starch equivalent per 

100 lb. 

11-8 lb. 

65-6 lb. 

71*0 lb. 

81-4 lb. 


Starch equivalent per 
100 lb. of diy matter 


of food 

78-0 lb. 

72-8 lb. 

83-4 11). 

93-r> lb, 

Nutritive ratio 

13-3 

13-3 

10 

11 


The data in Table II further confirm the concentrate 
character Of dried sugar beet pulp ; they show that 100 lb. of 
dry matter of this feeding stuff is equal, for purposes of fatten¬ 
ing, to 72*8 lb. of starch. It will be noted that although sugar 
beet pulp and maize are very similar in n^'^pect of content of 
digestible organic matter, yet the starch equivalent of the latter 
is appreciably higher than that of the former feeding stuff. 
This is mainly due to the higher availability of the digestible 
nutrients in maize, V for this feeding stuff having the full 
value of 100 per cent. 

It may be concluded from the data that, for purposes of 
fattening in the ruminant animal, 1 lb. of dried sugar beet 
pulp (moisture content—10 per cent.) may replace 0-8 lb. of 
maize (moisture content—13 per cent.). In the Scandinavian 
system of food values, one food unit is contained in 1*2 kg. of 
dried sugar beet pulp and in 0*95 kg. of maize, and this means 
that 1 kg. of dried beet pulp is regarded as being inter¬ 
changeable with 0*8 kg. of maize—^a striking confirmation of 
the result arrived at in the Cambridge investigation, especially 
as the Scandinavian result represents the conclusion drawn 
from an essentially different line of inquiry, namely, large- 
scale practical feeding tests on the farm instead of digestion 
trials conducted under laboratory conditions. 




882 


Notes on Fbedino Stuffs. 


[Dec., 


In this country it has become customary to r^ard sugar 
beet pulp solely as a substitute for roots in the ration and to 
advise against using it for the replacement of concentrates. 
In the light'of the Cambridge work, however, this view is too 
narrow. Dried sugar beet pulp must be regarded as a carbo¬ 
hydrate concentrate, 1 lb. of which is capable of replacing 
0-8 lb. of maize or 0*9 lb. of barley in the productive part of the 
rations of ruminant animals. This comparison is based on the 
assumption that the beet pulp, maize meal and barley meal 
contain 10, 13 and 14-9 per cent, of moisture respectively. It 
would be safer to state that 1 lb. of the dry matter in dried 
sugar beet pulp is equivalent to 0-78 lb. of the dry matter in 
maize meal and 0-87 lb. of the dry nuMer in barley meal. 

The data compiled in Table III indicate that dried sugar 
beet pulp is also a relatively cheap source of digestible 
carbo^drate. 

TABLE III.— Relative Food Values of Dried Sugar Beet Pulp, 
Maize Meal and Barley Meal. 


Dried Sugar Beet Maize Meal* 

Barley Meal* 


Pulp 
£ 8. d. 

£ s. d. 

£ s. d. 

Priceper ton.. 

5 10 0 

10 12 0 

12 5 0 

Manurial value per ton 

0 9 0 

0 11 0 

‘ 0 10 0 

Food value per ton .. 

6 1 0 

10 1 0 

11 16 0 

Price per unit of starch 
equivalent .. 

0 1 6 

0 2 6 

0 3 4 

Price per lb. of starch 
equivalent .. 

0-80 

1-34 

1-78 


* Quoted from this Journal, April, 1828. 

In the Notes for next month, the writer will conclude this 
series of articles on sugar beet pulp by recounting the 
experiences of a number of English farmers in the use of this 
new feeding stuff. 
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DssoBirnoN 

Price 

8. d. 

perqr. 

lb. 

Price 

per 

ton 

£ s. 

Manu¬ 

rial 

value 

per 

ton 

£ B. 

Cost of 
food 
value 
per 
ton 

£ B. 

Starch 
equiv. 
per 
100 lb. 

Price 

unit 

starch 

equiv. 

s. d. 

Prioe 
per lb. 
starch 
equiv. 

d. 

Pro¬ 

tein 

equiv 

0/ 

% 

Wheat, British. 

_ 

_ 

10 

2 

0 

13 

0 9 

72 

2 

7 

1-38 

9*6 

Bariev, British feeding 

— 

— 

9 

10 

0 

10 

9 0 

71 

2 

6 

P34 

6-2 

„ Canadian No. 4 Western 

:i4 9 

400 

9 

15* 

0 

10 

9 6 

71 

2 

7 

1-38 

6-2 

„ „ food.. 

32 0 


9 

0 

0 

10 

8 10 

71 

2 

6 

1*29 

62 

„ American 

32 0 

Pf 

9 

0 

0 

10 

8 10 

71 

2 

6 

1-29 

6-2 

„ Persian 

35 0 

,, 

9 

17 

0 

10 

9 7 

71 

2 

8 

1-43 

6-2 

„ Tunisian 

33 6 


9 

8* 

0 

10 

8 IS 

71 

2 

6 

1-34 

6-2 

Oats, English, white .. 

— 

— 

9 

10 

0 

10 

9 0 

60 

3 

0 

1-61 

7-6 

„ „ black and grey 

— 

— 

9 

7 

0 10 

8 17 

60 

2 

11 

1-56 

7*6 

„ Scotch, white .. 

_ 

— 

10 

7 

0 

10 

9 17 

60 

3 

3 

1-74 

7-6 

„ Irish, black 

— 


9 

18 

0 

10 

9 8 

60 

3 

2 

1-70 

70 

„ Canadian No. 2 Western 

32 3 

320 

11 

5 

0 

10 

10 16 

60 

3 

7 

1-02 

76 


30 3 

„ 

iO 

12 

0 

10 

10 2 

60 

3 

4 

1-78 

76 

„ Argentine 

28 9 

ff 

10 

2 

0 

10 

9 12 1 

60 

3 

2 

1-70 

7-6 

„ ChiUan 

28 9 


10 

2 

0 

10 

9 12 1 

60 

3 

2 

1-70 

7*6 

„ German .. 

28 9 


10 

2 

0 

10 

9 12 

60 

3 

2 

1*70 

7-6 

Maize, American 

43 0 

480 

10 

o§ 

0 

10 

0 10 1 

81 

2 

4 

P26 

6-8 

„ Argentine 

41 0 

- 

10 

6 

0 

10 

9 15 

81 

2 

6 

1-29 

6*8 

Beans, English, winter 

— 


10 13t 

1 

4 

9 9 

66 

o 

10 

1-52 

20 

„ Chinese .. 

— 


11 

o§ 

1 

4 

9 16 

66 

3 

0 

P61 

20 

Peas, English, blue 



16 

Of 

1 

1 

13 19 

69 

4 

1 

219 

18 

Millers’ ofFals— 













Bran, British .. 

— 

— 

8 

0 

1 

2 

6 18 

42 

3 

3 

P74 

10 

„ broad .. 

— ! 

. - 

9 

0 

1 

2 

7 18 

42 

3 

9 

2-01 

10 

Middlings, fine, imported . .| 

— j 

— 

9 

16 

0 

16 

9 0 

69 

2 

7 

1-38 

12 

„ coarse, British , 

— ! 

— 1 

8 

17 

0 

16 

8 2 

68 

2 

10 

1-52 

11 

Pollards, imported .. . 

1 

— 

8 

6 

1 

2 

7 3 

60 

2 

6 

1*29 


Meal, barley 

— 

_ 1 

11 

0 

0 

10 

10 10 

71 

2 

11 

1-56 

6-2 

„ maize .. .. .. I 

— 

- ! 

10 

10 

0 

10 

10 0 

81 

2 

6 

1-34 

6-8 

„ „ germ .. ..! 

— 

— ! 

11 

0 

0 

16 

10 4 

86 

2 

6 

1-29 

19 

„ locust bean .. I 

— 

— 

10 

0 

0 

7 

9 13 

71 

2 

9 

1*47 

8*6 

„ bean .. .. ..! 

_ 

— 

12 

16 

I 

4 

11 11 

66 

8 

6 

1-87 

20 

„ fish .. .. .. j 

— 

— 

19 

10 

3 

7 

16 3 

63 

6 

1 

3-26 

48 

Maize, gluten feed 

— 

— 

10 

7 

0 

19 

9 8 

76 

2 

6 

1*34 

19 

.. cooked Sake 1 .. ..| 

— 

— 

12 

10 

0 

10 

12 0 

66 

2 

10 

1-52 

86 

Linseed— ' 













„ cake, English, 12% oil 

— 

— 

14 

0 

1 

9 

12 11 

74 

3 

6 

1>83 

25 

. 9% „ 

— 

— 

13 

6 

1 

9 

11 16 

74 

3 

2 

1-70 

25 

» M 8% „ 

— 

— 

13 

0 

1 

9 

11 11 

74 

3 

1 

166 

25 

Soya bean „ 6% „ 

— 

— 

11 

16 

1 

17 

9 18 

69 

2 

10 

1-62 

35 

Cottonseed cake, English* 













Egyptian, 4f 6% „ 

—¥ 

— 

8 

2 

1 

7 

6 15 

42 

3 

3 

1*74 

17 

„ „ Egyptian, 4|% „ 

— 

— 

7 

17 

1 

7 

6 10 

42 

3 

1 

1-66 

17 

Coconut cake, 6% oil 

— 

— 

11 

6 

1 

4 

10 1 

79 

2 

7 

1-88 

15 

Ground-nut cake, 7% oil 

— 

— 

10 

17* 

1 

7 

9 10 

67 

8 

4 

1-78 

27 

Decorticated ground-nut cake, 













7% oil 

— 

— 

13 

6* 

2 

0 

11 6 

73 

3 

1 

1-65 

41 

Palm kernel oake, „ 

— 

— 

10 

01 

0 

17 

9 3 

76 

2 

6 

1-29 

17 

„ ‘ „ „ meal, 4^^% „ 

— 

— 

10 101 

0 

17 

9 13 

76 

2 

7 

1-38 

17 

„ meal 1%„ 

— 

— 

9 

71 

0 

18 

8 9 

71 

2 

6 

1-29 

17 

Feeding treacle 

_ 

— 

6 

0 

0 

8 

6 12 

61 

2 

2 

M6 

2*7 

Brewers’ grains, dried ale 

_ 

— 

8 

16 

0 

18 

7 17 

49 

3 

2 

1-70 

13 

,, ,, ,, porter 

_ 

_ 

8 

6 

0 

18 

7 7 

49 

3 

0 

1-61 

13 

Malt oulms 


— 

7 

16* 

1 

7 

6 8 

, 

3 

0 

1-61 

16 


• At Brtetol t At Hull. i At Liverpool. 

, Now.—-The prices quoted above represent the average prices at which actual wholesale transactions have taken 
Place in London, unless otherwise sUted. and refer to the price ex mill or store. The prices were current at the end of 
^ October and are, as a rule, considerably lower than the prices at local country markets, the dilTerenoe being due to 
<’airlage and dealm* commission. Buyers can, however, easily compare the relative prices of the feeding stuffs on 
offer at their local market by the method of calculation used in these notes. Thus, suppose palm kernel cake Is offered 
[oM^ at £10 per ton, Its manurial value is 178. per ton. The food value per ton u therefore £0 M. j^r ton. Dividing 
this flgure by 76, the starch equivalent of palm kernel cake as given in the table, the cost per unit of stareh equivalent 
is 28. ad. Divimng thk ^ gsln by 22*4, the nnmber of pounds of starch equlvalrat In 1 unit, the cost per lb, ol starch 
«qiU^nt Is l*2»d. A siinllar calculation will show the relative cost per lb. of stuoh equivalent of ^er f^ng staffs 
on ^ local market. From the results of such calculations » buyer can detente which teedlu stuff ^ 
the ^ value at the prices quoted on bis own market The manurial value per ton flguies are calculated on the baris 
the followtag nnlt prices: N, 8s. lOd.; P|Ob 8e. l«d.; K,0, 8s. 8d. 
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Fann Values. —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
calculations, are as follows :— 



Starch 

Protein 

Per 


equivalent 

Muivalent 

ion 


Per cent. 

Per cent. 

f e. 

Barloy (Imported) 

71 

6*2 

0 8 

Maize .. .4 . 

81 

6*8 

10 2 

Decorticated ground nut cake 

73 

410 

13 6 

„ cotton cake 

71 

34*0 

12 0 


(Add 10a. per ton. in each ease, for carriage.) 

The cost per unit starch equivalent works out at 2*61 
shillings, and per unit protein equivalent, 2*18 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The ‘‘ food values ” which it is recomniended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1928, issue of the Ministry’s 
Journal.) 


Farm Values. 


Crops 

1 

\ Starch 

1 equivalent 

Protein! 

equivalent 

1 Food value 
! per ton, on 

I farm 


! Per cent. 

Per cent. 

£ B. 

Wheat 

.,j 72 

9-6 

10 2 

Oats 

60 

7-6 

8 7 

Barley 

71 

6-2 

9 12 

Potatoes .. 

..1 18 

00 

2 6 

Swedes .. 

7 

0-7 

0 19 

Mangolds 

7 

0-4 I 

0 18 

Sugar Beet Pulp, dried.. 

. .; 65 

5*2 

8 14 

Beans 

66 

200 ! 

10 9 

Good meadow hay 

..i 31 

4-6 1 

4 8 

Good oat straw .. 

17 

0*9 j 

2 5 

Good clover hay 

32 

70 

4 16 

Vetch and Oat silage .. 

13 

1*6 ! 

1 16 

Barley straw 

19 1 

* 0*7 ; 

2 9 

Wheat straw 

11 

01 

1 8 

Bean straw 

19 

1*7 i 

2 11 
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AGRICULTURAL RETURNS OF ENGLAND 
AND WALES, 1928 

PRODUCE OF HOPS 

Peemminaby Statement .showing the Estimated Total 
Peodttotion of Hops in the years 1928 and 1927, with 
the Acbeaqe and E.stimated Average Yield per 
Statute Acre in each County of England in which 
Hops were grown ; and the Average Yield per Acre of 
the Ten Years 1918-27. 



Estimated 

Acreage 

Estimated 


Total 

returned 

Average 


Pro( 

luce 

on Juno 4 

yield per acre 

Counties, etc. 

1928 

1927 

1928 

1927 

1928 

1927 

® S2. • 

IsS 










Cwt. 

Cwt. 

Aaron 

Acres 

C^wt. 

Cwt. 

Cwt. 

(East 

41,000 

41,000 

3,280 

3,173 

12*6 

12*9 

13*1 

Kent ] Mid 

58,000 

55,000 

4,944 

4,790 

11*6 

11*5 

13*5 

IWeald 

63,000 

68,000 

6,.5.S3 

6,329 

9*6 

10*7 

11*9 

Total, Kent .. 

162,000 

164,000 

14,807 

14,292 

10*9 

11*5 

12*7 

Hants 

12,500 

8,900 

987 

948 

12*7 

9*4 

10*7 

Surrey 

1,800 

1,600 

158 

150 

Ilf) 

10*8 

10*6 

Sussex 

22,000 

22,000 

2,146 

2,149 

10*1 

10*3 

11*2 

Hereford . . 

30,000 

41,000 

3,739 

3,593 

8*2 

11*3 

9*4 

Worcester.. 

12,800 

17,000 

1,794 

1,773 

7*1 

9*8 

9*8 

Other counties.. 

1,000 

1,000 

J3I 

99 

7*6 

10*1 

8*3 

Total 

242,100 

255,500 

23,762 

23,004 

10*2 

IM 

11-7 


* Salop, (iloucestor, and Berkshire. 


Note ,—Although the acreage retuniod as under hops on J une 4 was 
slightly larger than the acreage returned in 1927, a doci ease in tlio 
average yield per acre has resulted in a continuation of the decline in 
the total production which has occurred each year since the record 
year of 1924. The total production in England is estimated at 242,100 
cwt., or 13,400 cwt. less than in 1927, and about 32,000 cwt. below' tlie 
average for the 10 years 1918-27. The average yield per acre over 
the whole of the hop-growing areas is estimatofl to be 10-2 cwt., (uimparod 
with an average of 11 *7 cwt. for the previous 10 years and with 1M cwt. 
in 1927. Against this decrease must be recorded the fact that this 
year’s crop was picked under exceptionally favourable conditions, and 
is reported almost without exception to be of unusually good quality. 

In Kent, where 162,000 cwt., or nearly 67 per cent, of the total croj), 
was grown, the yield is estimated to be 10*9 cwt. per acre, compared 
with 11*6 cwd. in 1927, and 12*7 cwt. for the 10 yeara 1918-27. It will 
be seen that the decrease over the whole county for the year is chiefly 
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due to the drop of over 1 cwt. per acre in the average for the Weald. 
In East Kent there was little variation from the average yield for 
1927, while in Mid Kent the average yield per acre was very slightly 
higher. Hampshire shows a much improved yield, the average per 
acre being 12*7 cwt., or nearly 3j- cwt. more thw in 1927, and 2 cwt. 
more than the 10 years* average for this county. Surrey also shows 
an increase on its average per acre for 1927 and for the 10 years, 
while Sussex, although only slightly less than its average for last year, 
shows a yield of over 1 cwt. per acre below the average for the previous 
10 years. The yield was relatively much lighter in the West Midland 
counties, where Hereford with 8*2 cwt. per acre shows over 3 cwt. 
below the figure for last yoai? and over 1 cwt. less them its 10 years’ 
average, and Worcester about 2f cwt. below the average both for 
1917 and for the years 1918-27. 


MISCELLANEOUS NOTES 

The fourth annual award of scholarships from the United 
Dairies Scholarship Fund has recently been made. The 
scholarships, which are open to the sons 
United Dairies and daughters of farmers and small- 

Scholarships holders in Somerset, Cornwall, Devon, 
and Dorset, are tenable at Reading 
University, the Somerset Farm Institute, Cannington, Bridg¬ 
water, and the Seale-Hayne Agricultural College, Newton 
Abbot, Devon. Eight scholarships were awarded, the successful 
candidates being as follows :— 

Two Years^ Course at Reading University — 

R, H. Weeks ; Miss Ida Tiley ; Miss M. Osborne. 

Three Years' Course at Reading University — 

S. L. Huthnance ; H. H. Mitchell. 

One Year's Course at Somerset Farm Institute, Cannington — 

C. G. Green ; Miss K. Maddever. 

The United Dairies, Ltd., created this Fund, which amounts 
to £30,000, in 1924 for the purpose of promoting and en¬ 
couraging practical and scientific education in dairying and 
dairy farming. The Fund also provides for one or more travel¬ 
ling and research scholarships to enable advanced students to 
study these subjects at home and abroad. The terms and 
conditions of both ordinary and research scholarships for next 
year will be issued in the spring. 
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Ntjmbsb and declared value of animals, living, for breeding, 
exported from Great Britain and Northeni 
Export of Ireland in the three months ended Septem- 
Breeding Stock ber, 1928, compared with the corresponding 
period in 1927. (From returns supplied 
by H.M. Customs and Excise.) 


Country to which 
exported 

July to Sept., 1928 

July to Sept., 1927 

Number 

Declared 

value 

Number 

1 Declared 
, value 

Cattle 

Argentina 

35 

£ 

5,204 

28 

£ 

7,233 

Belgium .. 

0 

0 

30 

670 

Brazil 

15 

2,765 

14 

2,785 

Colombia 

10 

241 

14 

1,229 

Uruguay 

11 

1,400 

13 

1,210 

Canada .. 

128 

6,976 

134 

10,300 

Irish Free State.. 

362 

7,490 

702 

10,221 

Rhodesia.. 

1 

450 

22 

875 

Union of South Africa . . 

. 19 

1,712 

45 

3,839 

Other countries . . 

11 

799 

42 

1,954 

Total .. 

592 

26,036 

1,044 

40,316 

Sheef akd Lambs 
Argentina 

96 

2,211 

185 

4,717 

Belgium .. 

67 

675 

0 

0 

Brazil 

19 

1,488 

9 

436 

Chile . 

47 

1,234 

17 

755 

Peru 

0 

0 

50 

625 

Russia 

502 

5,171 

0 

; 0 

Uruguay 

68 

1,529 

40 

1,340 

United States of America 

0 

0 

59 

1,052 

Canada .. 

231 

2,006 

326 

5,190 

Irish Free State .. 

179 

1,734 

1,195 

3,279 

Union of South Africa .. 

10 

108 

1 40 

428 

Other countries .. 

7 

148 

64 

, 976 

Total .. 

1,226 

16,304 

1,985 

18,798 

Swine j 





Argentina 

6 

130 

9 

245 

France .. 

3 

70 

31 

232 

Latvia .. 

0 

0 

15 

238 

Poland .. 

4 

198 

4 

250 

Portugal 

11 

170 

0 

0 

Russia .. 

44 

1,065 

0 

0 

Falkland Islands 

0 

0 

22 

77 

Irish Free State .. 

52 

1,026 

421 

787 

Union of South Africa .. 

3 

150 

10 

269 

Other countries .. 

12 

348 


615 

Total .. 

136 

3,157 

531 

2,603 
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The Alfa-Lav^al Company is offering a Scholarship in dairy 
engineering of the value of £100 a year for four years. The 
course for the first three years will be in 
Alfa-Laval mechanical engineering (with as far as 
Scholarship possible a dairy bias). The fourth year 

in Dairy will be spent in specialized training in 

Engineering Sweden. Candidates are required to be 
men of British parentage, and either to 
be graduates in agriculture with dairy qualifications or to have 
passed the N.D.D. Examination. The Ministry of Agriculture 
and Fisheries has agreed to undertake the administration of 
the scholarship. It will receive and consider applications 
for the scholarship, make the award, arrange the course, 
and pay the amounts due under the scholarship. 

The first scholarship under this scheme will date from 
October 1, 1929, and applications should be addressed to the 
Ministry before June 15, 1929. Forms of application will be 
available in due course. 

>|c ^ ^ ^ 

At the Imperial Fruit Show, which was held at Manchester 
from October 19-27, the Empire Marketing Board was 
responsible for the staging of an excellent 
Displa3rs of display of Empire fruit. The home produce 

Home Produce section was organized by the Ministry of 
Agriculture in collaboration with the 
National Farmers’ ITiiion, the Food Manufacturers’ Federation, 
the National Food Canning Council, the British Glasshouse 
Produce Marketing Association, and the National Association 
of Cider Makers. The principal feature was a comprehensive 
display of apples and pears drawn from the main fruit-growing 
districts of England. A large proportion of this fruit was 
graded and packed in accordance w ith the regulations prescribed 
under the Agricultural Produce (Grading and Marking) Act, 
1928, and bore the National Mark. Canned and bottled fruit, 
jams and cider, glasshouse produce and potatoes, were also 
well represented. 

A grant from the Emjjire Marketing Board enabled the 
Imperial Fruit Show Committee to present a gift of Empire 
fruit to every visitor to the Show ; 45 per cent, of the money 
was allocated to Great Britain, and the distribution of the 
22,000 samples involved was made from the Great Britain 
Stand. 

The Civic Authorities of Cardiff organized an “ Empire 
Fortnight,” which commenced on October 29, and an 
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impressive Empire Exhibition was staged simultaneously in 
the Drill Hall. Great Britain was given the place of honour 
in the centre of the hall, and arrangements similar to those 
mentioned above were made for the display of home produce. 
In addition to fruit and vegetables, bacon, hams, preserved 
meats, cheese, condensed and dried milk, cereals, and eggs 
were also shown. The Exhibition was a very great success 
and attracted 70,000 visitors. 

Both at Manchester and Cardiff a feature of the Empire 
Marketing Board’s Section was a kitchen in which demonstra¬ 
tions of cookery were given during the whole period of the 
Exhibitions. In particular, demonstrations of the more 
unusual methods of cooking potatoes were given each day. 
The Ministry’s leaflet on this subject was distributed, and 
an increase in the consumption of potatoes should result. 
Arrangements were also made for home products to be featured 
in the various menus. 

9|c 3|c a|c )ic ](e :|c 

The October general index number of prices of agricultural 
produce was 39 per cent, above the level of 1911-13, or 5 points 
lower than in September, but only one 
The Agricultural point below the figure recorded a year ago. 

Index Number The fall is attributable mainly to the 
decline in j)rices for fat cattle, fat shee]) 
and bacon pigs, and the lower average values for barley, 
potatoes and hay. The customary autumn rise in milk prices, 
also, was not so large proportionally as in 1911-13, and the 
resulting lower index number for this commodity further 
depressed the general index figure. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1923:- 


Percontage increase coin[)aro(] with tiio 
average of the corresjionding month in 
191M3 


Month 


1023 

1924 

1925 

J926 

1927 

1928 

January 


67 

60 

71 

58 

49 

45 

February 


63 

61 

69 

53 

45 

43 

March .. 


59 

57 

66 

49 

43 

45 

April .. 


54 

63 

59 

52 

43 

51 

May 


54 

67 

57 

50 

42 

54 

June . . 


49 

66 

53 

48 

41 

53 

July . . 


50 

63 

49 

48 

42 

46 

August.. 


52 

57 

54 

49 

42 

44 

September 


52 

61 

55 

55 

43 

44 

October 


50 

66 

53 

48 

40 

.39 

November 


51 

66 

54 

48 

37 

— 

December 


55 

65 

54 

46 

38 

— 
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Chain, —^Wheat, at an average of 98. 6d. per cwt., was 4d. 
dearer than in September, and the index number advanced 
6 points to 28 per cent, above pre-war, as against 42 and 53 per 
cent., respectively, in the corresponding periods of 1927 and 
1926. The average for barley declined from 12s. 6d. per cwt. 
in September to 10s. 9d. in October, and the relative index 
number fell from 60 to 26 per cent, above the base years 
1911-13. Oats also showed a decline, the average being 3d. 
lower at 8s. 9d. per cwt. and 27 per cent, above pre-war, 
whereas a year ago oats sold at 33 per cent, above the level 
of the base years and barley at 62 per cent. 

Live Stock ,—^The decline in fat cattle prices which had been 
noticeable in previous months persisted during October, and 
the index number at 31 per cent, above 1911-13 was very 
similar to that recorded in February of this year. Fat sheep 
values fell during October, and at 52 per cent, more than 
pre-war are the same as in October, 1926. Bacon pigs were 
cheaper than in September by about 6d. per 14 lb. stone dead 
weight, while pork pigs were a little dearer, the index for the 
former falling 7 points to 26 per cent, above pre-war, and 
for the latter rising 1 point to 33 per cent. Dairy cows were 
appreciably dearer in October, the customary rise in prices at 
this season being considerably larger than in the three previous 
years, although the level of prices this October at 39 per cent, 
above the base years 1911-13 was only 1 point higher than 
two years ago. The index number for store pigs was 3 points 
higher on the month, but store cattle and sheep declined to 
20 and 54 per cent, respectively above pre-war. 

Dairy and Poultry Produce ,—The index number for milk 
declined by 8 points to 57 per cent, above 1911-13, owing to 
the fact that the increase from summer to winter prices in 
October was not so large as in the corresponding period of the 
base years. Butter and cheese advanced in price, the former 
standing 1 point higher at 55 per cent, above pre-war, and the 
latter remaining unaltered at 78 per cent., the rise in October 
being proportional to that in the base years. The index number 
for eggs advanced to 66 per cent, above pre-war, or the same 
as in October, 1927, and poultry averaged 51 per cent, as 
against 43 per cent, a year ago. 

Other Commodities ,—^Potatoes in October sold at about 10s. 
per ton less than in the preceding month, and the index 
number declined by 9 points to 51 per cent, above pre-war, 
and hay at an average reduction of 4s. per ton was 8 points 
lower at 6 per cent. Apples and pears sold at about the same 
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prices as in September, but vegetables were a little dearer. 
Wool prices fell to an average of 70 per cent, above the base 
years as compared with 76 per cent, in the previous month. 


Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13. 


Commodity 

1926 

1927 

1928 

Oct. 

Oct. 

July 

Aug. 

Sopt. 

Oct. 

Wheat 

63 

42 

34 

30 

22 

28 

Barley 

42 

62 

37 

58 

50 

26 

Oats.. 

17 

33 

58 

40 

33 

27 

Fat cattle .. 

35 

23 

44 

40 

36 

31 

Fat sheep .. 

62 

41 

66 

59 

59 

52 

Bacon pigs .. 

74 

22 

41 

36 

33 

26 

Pork pigs .. 

81 

35 

34 

33 

32 

33 

Dairy cows 

38 

27 

34 

33 

34 

39 

Store cattle.. 

25 

19 

31 

29 

27 

20 

Store sheep.. 

47 

40 

67 

56 

66 

64 

Store pigs. 

142 

56 

26 

26 

28 

31 

Eggs . 

68 

66 

36 

55 

52 

66 

Poultry 

48 

43 

64 

45 

42 

61 

Milk . 

60 

67 

65 

55 

65 

67 

Butter 

62 

41 

60 

64 

54 

65 

Cheese 

30 

56 

66 

84 

78 

78 

Potatoes 

81 


37 

35 

60 

51 

Hay . 

6 

■9 

11 

13 

14 

6 

Wool 

32 

'Mm 

■■ 

78 

76 

76 

70 


The Seventh Amiual Conference of County and College 
Poultry Instructors was held on October 23 at the offices of the 
Board of Education, the Ministry’s 
Poultry Instructors’ Poultry Commissioner, Mr. P. A. Francis, 
Conference, 1928. O.B.E., occupying the chair. Seventy- 
seven Instructors, Agricultural Organizers, 
Principals of Colleges, and others, were present. 

The Conference was opened by the Minister of Agriculture 
and Fisheries, who said that since the War the poultry industry 
had made a very great advance. The number of hens in 
England and Wales was now 30 per cent, more than in 1913 
and the egg production had increased by 70 per cent. He 
pointed out that the educational and research work, in which 
the poultry instructors are engaged, was a powerful factor 
making for the further improvement and efficiency of the 
poultry industry to-day. 

Mr. W. H. Hogg contributed a paper on “ What is the most 
suitable unit for poultry educational and demonstrational 
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purposes at Agricultural Institutions,” after which Mr. P. A. 
Francis described the progress made in the arrangements for 
the World’s Poultry Congress, 1930. Mr. H. T. Atkinson gave 
an interesting address on the results of five years’ laying trials 
in Leicestershire ; and Major C. H. Eden put forward proposals 
for the further development of County Egg-Laying Trials. 
Captain Doyle spoke on “ Poultry Diseases,” and Mr. A. P. 
Tomey submitted a scheme for the establishment of Rabbit 
Breeding Stations. In the afternoon, Mr. A. W. Street dealt 
with the progress of schemes for the better marketing of 
poultry produce ; Mr. E. T. Hainan raised the question of the 
standardization of rations at County Egg-La 3 dng Trials ; and 
Mr. H. M. Jelley spoke on a new Egg and Chick Distribution 
Scheme. All the addresses were followed by open discussion. 

« « ♦ * % sic 


Further progress has been made with the organization of 
the egg marketing scheme since that recorded in the November 


The Egg Marketing 
Scheme: Progress 


issue of the Journal. By November 7, 
1928, applications for accrediting had 
been received by the Ministry in respect 


of G5 stations, as follows :— 


County 


No. of applications received 


Bedfordshire .... 1 

Berkshire .. .. . . 4 

Cambridgeshire .... 3 

Carmarthenshire .... 3 

Cornwall ,. .. .. 9 

Devon . . .. .. 3 

Essex .. .. .. 2 

Gloucestershire .... 1 

Hampshire .... 3 

Hertfordshire .... 2 

Kent .. .. 1 

Lancashire .... 2 

Lines (Holland) .... 1 

Lines (Kesteven) .... 1 

Norfolk .. .. .. 7 

Northants .. .. .. 2 

Oxfordshire .... 3 

Salop .. .. 1 

Somerset .. .. .. 8 

Sussex .. .. .. 1 

Warwickshire .... 2 

Wilts .. .. .. 4 

Yorks .. .. .. I 









\liH ioKiU’sif ()l " I'ht S <11 null 

Depot of the Norfolk lOgg Prodiieei.s, Idd., Nonvieh. The loading bank. 



Depot of tlu* Hanii)slii?(‘ R<;g T’nKliit'ta*.s. ktd , I'our Marks, iieai Vlloii 
Kocj Packing Stations. 


7'a fuCf' page 
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In this connexion the illustrations opposite will be of 
interest. The Norfolk Egg Producers, Limited, which com¬ 
menced operations at the beginning of October, is a Co-operative 
Society registered under the Industrial and Provident 
Societies Acts; it was formed under the auspices of the 
National Farmers’ Union for the purpose of putting into 
practice in Norfolk the egg marketing scheme. The depot is 
at Norwich, where eggs are received, candled, graded and 
dispatched in non-returnable cases to the centres of demand. 

The Hampshire Egg Producers, Limited, of Four Marks, 
Alton, is an example of how commercial egg farmers who, as 
individuals, might have difficulty in qualifjdng for the use of 
the National Mark as regards turnover, can combine to do so 
effectively. The station is modelled on the lines of the 
Cheltenham Egg Packing Station which is described on page 832 


In last month’s (November) issue of the Journal, some 
account was given of the progress of the National Mark 
Scheme for apples and pears. Since the 
National Mark beginning of October, further applications 
Scheme lor for permission to use the Mark have been 
Apples and Pears received, and the number of registered 
users now stands at 44 for apples and 8 
for pears, these latter being registered also for apples. 

Fair supplies of National Mark fruit have been reaching the 
market, although they have been quite inadequate to meet 
the demand ; as a result, every consignment has been quickly 
sold. A remarkable feature has been the way in which National 
Mark apples maintained a fair price level on the collapse of 
the market for imported apples at the end of October and 
early in November. In this period, National Mark Bismarcks 
and Bramleys sold fairly freely in Manchester at 12s. per 
box, while American case apples were down to as low as 
7s. 0d. 

Further confirmation of the value placed by the trade 
upon the National Mark Scheme was provided at the Imperial 
Fruit Show which was held at Manchester from October 19 
to 27. The Mark was very much in evidence at the Show, and 
it was notioeable that authorized users figured prominently 
as i»ize winners in the open competitions for various classes 
of apples and pears. 
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Natloiuil Diploma in Poultry Husbandry, 1928.-~Th6 Sixth Anxmal 
Examination for the National Poultry Diploma was held on 
September 17 to 21, under the auspioes of the National Poultry Council, 
at the Harper Adams Agricultu^ College, Newport, Salop. It is 
satisfactory to note that 30 candidates presented them^ves this year, 
as compart with 17 in 1927, 16 in 1926, and 12 in 1926. The Examina¬ 
tion Board announces that the following diplomas have been awarded:— 

Pasaed with Honours. —^Miss Helen Mary Molyneux (Harper Adams 
Agricultural College). 

Passed. —^Miss Marjorie L. Mann (Instructress, Studley College, 
Warwickshire) ; Miss Kathleen Elliott (Midland Agricultural and 
Dairy College); Miss Myra E. Crossman (Lancashire County Council 
Farm School; Miss Kate Boyes (Instructress, Oxford County Council); 
Miss Sarah M. Howe (Harper Adams Agricultural College ); Miss 
Phyllis Irene Price (Lancashire Coimty Coimcil Farm School); Miss 
Betty Lang (Lancashire County Council Farm School); Miss Winifred C. 
Davies (Harper Adams Agricultural College); Mbs Margaret Leach 
(Midland Agricultural and Dairy College); Miss Cicely Edith Day 
(Horticultural College, Swanley). 

a * a a a a 

Tanganyika Territory Agricultural and Industrial Exhibition.— The 

Board of Trade has been informed by H.M. Eastern African 
Dejiendencies Tracle and Information Office, 31 Cockspur Street, 
London, S.W. 1, that an Agricultural and Industrial Exhibition is to 
be held in the autumn of 1929 at Dar-es-Salaeun, Tanganyika Territory. 
The Exhibition should prove a good opportunity for British manu¬ 
facturers to bring their products to the notice of buyers in the 
Territory, and special facilities for exhibits have been promised. 
Among a number of competitive classes, with awards, which it is 
hoped to aiTange will be Agriculture ; all products grown in the 
Territory by natives and non-natives ; Veterinary : all live stock, 
including poultiy and dairy produce ; Forestry : all closes of timber 
and IocaI mamdactures therefrom ; Machinery : industrial, mining 
and agricultui'al, including ploughing demonstrations; Horticulture ; 
and a Natural History Section. The Chairman of the Exhibition 
Committee is Mr. A. H. Kirby, Director of Agriculture in the Territory; 
Mr. Ernest Adams, O.B.E., Conti’oller of Customs at Dar-es-Salaam, 
is Chairman of the Finance Committee, and The Tanganyika Estate 
Offices, Post Box 220, Dar-es-Salaam (represented on the Committee by 
Mr. A. L. B. Bennett, D.F.C.), are acting as Secretaries to the 
Exhibition. 

a « « a a « 

Importation of Animals into Ireland. —^As from November 1 the 
Foot-and-Mouth Disease (Importation of Animab and Poultry) Orders 
of the Irish Free State and Northern Ireland, which have been 
in operation since 1924, have been withdrawn. The effect of 
this b that horses, asses, mules, dogs, foxes, hares, rabbits, live 
domestic fowb, turkeys, geese, ducks, guinea fowb and pigeons may be 
imported into Ireland from any part of Great Britain without a 
ceitificate as to the freedom of the dbtrict of origin from Foot-and- 
Mouth Disease. Permits, however, must still be obtained from the 
Department of Agriculture, Dublin, or the Ministxy of Agriculture, 
Belfast, as the case may be, for the importation into Ireland of horses, 
asses and mules. 

There b a general prohibition on the importation into Ireland from 
Great Britain of hay, straw and peat moss, and their use in connexion 
with the transport of animab or poultry should accordingly be avoided, 
unless a special permit has been obtained from the Irish Department of 
Agriculture concerned. 
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Farm Workers’ Minimum Wages.— Meetings of the Agricultural 
Wages Board were held on October 23 and Novomhor 12, at 7 Whitehall 
Place, S.W.l. 

The Board considered notifications fruni Agricult uial Wages 
Committees of decisions fixing minimum and overtime' toIcs of wages, 
and proceeded to make the following Onhas carrying into cfi’ci l the 
(Committees' decisions :— 

Garnbridgeahire and Isle of Ely.--An Ordoi to come into force on 
November 1 (when the existing rates are duo to exj)iro) and to 
continue in operation until October 31, 1920, fixing minimum and 
overtime rates of wages for male and female work<'rs Tlie 
minimum rates in the case of male workers t>f 21 years oi age 
and over are, for horsemen, cowmen and shopliords'(other than 
stocknuen or yardmen), 37s. per week for the hours necessary foi 
the performance of the customary duties of winkers so employed, 
and for other male workers 30s. per week of 48 hours in whuter 
and 60 hours in summer, except during the weeks in winch 
Cliristmas Day and Good Fiiday fall, when the number of hours 
in respect of which the minimum weekly w^age is jiayable art' 
40 and 42 respectively. The overtime rates for male workers ol 
21 years of age and over (other than workers of tho speinal 
classes) are 9d. per hour on weekdays and lid. per hour on 
Sundays, Christmas Day and Good Friday. In tho case of female 
workers of 18 years of age and over the minimum !M.t(' is 5UI. 
per hour, with overtime at 7d. per hour. 

Oheshire.—An Order to come into force on November 1 i'ontinuing 
the operation of the existing minimum and overtime rates of 
wages for male workers and minimum rates of wages for female 
workers until October 31, 1929. -The minimum rate iu th(' case 
of male workers of 21 years of age and over is 35s. per week el 
64 hours, with overtime at 9d. per hour. In iho case of f‘'mfil<' 
workers of 18 years of age and over the minimum rate is (id. per 
hour for all time worked, provided that, in tho case of inilkcns 
the wages shall be not less than Oil. per “ meal,*’ that is, each 
occasion on which the worker visits her place of ('m[>loymenf fr»r 
the purpose of milking. 

Shropshire .—An Order to come into force on November 19 continiuug 
the existing minimiun and overtime rates of w^ages for male and 
female workers, with an amendment in respect of overtime 
employment on Sunday. The minimum rate iu tho case of male 
workers of 21 yeare of age and over is 32s. (id. per week of 61 
hours, with overtime at 9d. per hour, except in respect ol 
employment on Sunday other than employment in coimoxiijii 
with the care of and attention to live stock, when tho overtime 
rate is lOd. per hour. In the case of female workers of 18 years 
of age and over the minimum rate is 6d, per hour, with ovortjin(' 
at dd. per hour. This Order will continue in operation until further 
notice. 

Wa/rwickshire. —^An Order to come into force on October 28 continuing 
the operation of the existing minimum and overtime rates ot 
wages for male and female workers until October 27, 1929. Tho 
mini mum rate in the case of male workers of 21 years of age and 
over is 30s. per week of 60 hoius in summer, and 48 hours in 
winter, with overtime at 9d. per hour on wiiokdays and lid. per 
hour on Sundays. In the case of female workers of 18 years of 
age and over the minimum rate is 6d. per hour, with overtime 
at 6d. per hour on weekdays and 7Jd. jier hour on Smidays. 

WiUshvre .—An Oi*der to come into operation on Decoiiiboi* 23, 
1928, and to continue in force until December 21, 1929, filing 
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iniiiimuin and ovortime rates of wages for inale workera and 
ininimuin rates of wages for femalo workers in substitution for 
the existing rates, which are cancelled f4s from December 22, 
1028. The minimum rates in the case of male workers of 21 years 
of age and over are 30 k. per week of 60 hours, excef)t during 
the wecjks in which Christmas Day and Good Friday fall, when 
the number of liours in njspect of which the minimum weekly 
wage is payable is 41. The overtime rate in the case of male 
workers of 21 yearn of age and over is 8d. per hour. In the case? 
of female workers of 18 yeai-s of age and over the minimum rate 
is 5d. per hour for all time worked. 

Ea 9 t Hiding oj Yorkshire. —(1) An Order to come intt) oj>eratioii 
on November 24 (when the existing rates are due to expire), and 
t(» continue m force until November 23, 1929, fixing minimum 
and overtime rates of wages for male and female workers. 'The 
rates in the case of male workers engaged by the ycjar and boarded 
and lodged by their emjdoyer are ; Foremen, £81 12s. Od. ; 
beastinen and shepherds, £73 19s. (ki. ; waggoners, £71 8s. Od ; 
^vith lesser rates for lads and begiimei's. These "rates are payable 
ill respect of a year consisting of 61 weeks of the following number 
of hours : Tn the week in which Good Friday falls, 43 ; in any 
other w'oek in summer, 52J ; in the week in which Christmas 
Day falls, 39J; in any other week in winter, 48; with in addition 
ill each case not more than 12 hours per w^eek on weekdays and 
.‘1 hours on Sunday spent on work in connexion with the care of 
and attention to stock. In the case of other male workers boarded 
and lodged by their employer, the minimum rates are : Foremen, 
328. ; beastmen and shepherds, 29s. ; waggoners, 28s. per week, 
with lesser rates for lads an<l beginners, these rates being payable 
in respect of the same number of hours per week as in the case 
of workers engaged by the year. The minimum rate for male 
workers of 21 years of age and over who ai'e not boarded and 
lodged by their employer is 36s. per week of 48 hours in v^inter 
Hiifl 62} hours in siunmer, except that m the week in which 
(.'hristmas Day falls the hours for which the luiuimiun wage is 
]>ayable are 39}, and that in the week in which Good Friday 
falls the houi’S are 43. The overtime rates for all classes of male 
w orkers of 21 .veal’s of age and over are lOd. per hour on weekdays 
and Is. per hour on Sundays, Good Friday and Christmas Day. 
Jn the case of female workers of 16 years of age and over the 
minimum rate is 6d. per hour, with overtime at 9d. per hour. 

(2) An Order fixing special differential rates of wages for 
(u ertime employment on the corn harvest in 1929, the rates in 
the case of male workers boarded and lodged by thoir employer 
being Is. per hour for foremen, beastmen, shepherds and 
waggoiiei's, with lesser rates for lads. In the case of other male 
workers of 21 years of age and over Die rate is Is. 3d. per hour, 
and for female workers of 16 years of age and ovcu* lid. per hour. 

West Hiding of Yorkshire ,—An Older to come into force on 
November 24, continuing with certain amendments the operation 
of the existing minimum au<l o\'ertime rates of wages for male 
and female workers until November 23, 1929. The minimum 
rates of wages for male woikem who are boarded ami lodged by 
t heir employer are : Foremen, 33s. per week or £86 16s. Od. per 
aimum ; beastmen and shepheixls, 32s. per week or £83 4s. Od. 
per annum; waggoners, 30s. per week or £78 Os. Od. per annum, 
Avitli lesser rates for lads ; these rates l^Kung payable in each 
ease in respect of a week of 48 hours in wdnter and 62} houi"s in 
summer, with in addition not more than 12 hours per w^eek on 
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weekdays and 3 hours on Sunday for work in (*oiinexion witJi 
the care of and attention to siock. In the case of waggoners and 
other horsemen of 21 years of age and over who are not boardeci 
and lo<ig6d by then* employers, the ininimiim rate is 42s. for the 
same nimibei* of hoiu’s as in the ease of workers living in. The 
minimum rate for other classes of male workers of 21 years of 
age ami over is Sbs. per week of 48 hours in winter and 52i hours 
in summer. The overtime rates of wages for all classes of male 
workers of 18 years of age and over are lid. per hour on weekdays 
and la. Id. pei* hour on Sundays. In the case of female workers 
of 18 years of age and over tlie miniiuiim rate is (Id. per hoiii*, 
with overtime at 7id. per hour. 

Carmarthen.- An Order to eoine into force on November 15 
continuing the operation of the exiating minimum and overtime 
rates of wages for male and female workers until November 14, 
1929. The minimum rate in the case of male workers of 21 yc'ars 
of age and over is 31s. for a 7-day week of 54 hours, with ov^ertime 
at 8Jd. per hour. In the case of female workers of 18 years of 
age and over the minimum rate is .5d. per lionr, with ov’ertiino 
at 6d. per hour. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agiicultural Wages Board. 

Enforcement of Minimum Rates of Wages. During the month 
ending November 15 legal proceedings were instituted against/ Ml 
employers for failure to ])ay minimum and overtune rates of wages 
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0 

0 
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5 
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3 
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Hereford 

Hay 
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0 
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£60 
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2 

0 £461 
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34 


Dismissed under Probation of Offenders Act. 

♦ * 

Wages for Public Holidays in Essex : Appeal Result. In the 

Journal for June, 1928, it was reported that an Ai»peal was }>endiiig 
against the decision of ilu' Clielmsford magistrates in regard to the 
effect of the Order of the Kssex Agricultural Wages (\»mmittee (letining 
employment on certain Public Holidays as o\'(*rtiiJie. J lu* magistrates 
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accepted the Ministry's view that in weeks in which Public Holidays fell, 
workers were entitl^ under the terms of that Order to the weekly 
minimum wage, and in ctddition overtime payment for any work actually 
performed on the holiday. The Ministry also contended t^t in the event 
of the worker not being required to work on the Public Holiday he was 
nevertheless entitled to the full weekly minimum wage. The defendant 
in the Chelmsford case appealed against the magistrates* decision, but 
the High Court on November 20 dismissed the Appeal. 

Fanners in Essex and other aroas where similar Orders operate are 
requested to make a particular note of the general effect of this High 
Court decision, in view of the imminence of Christmas tide. Orders of a 
somewhat similar character are in force in Bedfordshire and Huntingdon- 
shire, Buckinghamshire, Cambridge, Dorset, Middlesex, Northumber¬ 
land, Oxford, Salop, Suffolk, Wiltshire, East Biding of Yorkshire, 
Pembroke and Cardigan, and proposals to make similar Orders have been 
issued by the Berkshire and Hampshire Agricultural Wages Committees. 
Copies of the Orders and Proposals may be obtained free of charge 
on application to the Ministry. 

A full note of the Appeal will appear in next month’s Joubnal. 

Foot-and-Mouth Disease. —Outbreaks have been confirmed at five 
fresh centres as follows : At Hextable, Sutton-at-Hone, Kent, on 
October 20 ; at Crewe, Cheshire, and at Tamerton Foliott, Plymouth, 
Devon, on October 26 ; at Eype, Bridport. Dorset, on November 8 ; 
and at Tarrant Monkton, Blandford, Dorset, on November 4. Tlie 
usual restrictions were applied to areas of approximately 15 miles 
round the infected premises, but the area in the case of the Kent out- 
bieak did not include any coimtry to the north of the River Thames. 
One further outbreak occurred in that area, and 10 further outbreaks 
have been confirmed in the Devon area ; there has been no spread of 
disease from any of the other tliree contres. 

Restrictions were withdrawn in the Yorks, East Riding and Glou- 
cesterrfhii’e Infected Aroas—referred to in the November issue of this 
Journal —on October 28 and November 7 respectively, and in the 
Kent Infected Area on November 19. 

One hundred and thirty-one outbreaks in all have been confirmed 
since January 1 last, involving 19 counties, and the slaughter of 3,959 
cattle, 4,887 sheep, 2,076 pigs and 17 goats. 

« e e He e e 

APPOINTMENTS : CHANGES AND 
CORRECTIONS 

COUNTY AGRICULTURAL EDUCATION TEACHING STAFFS : 

ENGLAND 

Cornwall : Miss E. Walters, N.D.D., B.D.F.D., has been appointed 
Assistant Instructress in Dairying, vice Miss G. Lyne. 
Cumberland : Mr. M. B. Smithson has been appointed Chief Instructor 
in Poultry-keeping. 

Dorset : The temporary appointment of Instructiess in Dairying, held 
by Miss E. Bucknell, N.D.D., has been made an establi^ed post. 
Hampshire : Mr. O. Anderson, M.Sc., has been appointed Warden «f 
Hostel and Lecturer in Agriculture at the Sparsholt Farm Institute, 
vice Dr. T. H. Rose. 

Staffordshire : Mr. R. A. Jeffery, N.D.A., N.D.D., has been appointed 
Warden and Instructor in Dairying at the Staffordshire Farm 
Institute, vice Mr. E. Knowles. 

WALES 

Monmouthshire : Mr. L. T. Lowe, B.Sc., has been appointed as an 
Assistant Lecturer in Agriculture. (Additional appointment to 
those already notified in this JouBiiAL.) 
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TEACHING STAFFS AT UNIVERSITY DEPARTMENTS 
OF AGRICULTURE, AGRICULTURAL COLLEGES, ETC, 
ENGLAND 

Royal Agrieultural College, Cirencester. 

The staff list, published in this .Ioukistal foi- September, 
should read as under ;— 


Principal 
Vice*Principal 
College Wa^en arid Bursar 
AgricuUure :— 

Crop Husbandry 
Animal Husharidry 
Dairy Husbandry 

Estate Management, Bookkeeping. . 
Agricultural Economics 
Veterinary Science . . 

Forestry 

Agricultural Science 

Agricultural Implements and 
Engineering 
Poultry Management 


J. A. Hanley, A.H.C.vSe., Ph.l). 
J. F. H. Thomas, B.Sc., N.D.A. 

P. S. Brown, N.D.A. 

The Principal. P S. Brown, N.D.A. 
J. F. H. Thomas, B.Sc., N.D.A. 

J. F. H. Thomas ; H. E. Wells, 
N.D.A., N.D.D. 

S. W. Edwards, P.A.S.L, A.A.l. 
C. V. Dawb, M.Com. 

A. C^. Ddncan, F.R.O.V.S. 

A. D. i\ LE SuETTR, F.S.I., Dip. 
For. 

The Principal: J. F. H. Thomas, 
B.Ho., N.D.A. 

U. W. Channon, N.D.A., B.D.F.D. 
H. E. Wells, N.D.A., N.D.D. 


additions to the library 

('ados, A. ^i'. - Feeding Stuffn (152 pp.) London: (’hApnian 
A Hall, 1928, r>s. [63.6043; 63.60432. | 

Kansas Agricultural Experiment IVclmical Bnllotin 

No. 23. The Importance of V’^itamiii A and Vitamin (I in the 
Ration of Swine ; concerning EH])ecially tiadr Effect on UrowtJi 
anil Reproduction. (47 pp.) Manhat tan, 1928. [612.394 ; 

63.64 : 043,1 

Dairying 

Larsen, C. W., and Putney, l\ N. - Dairy Laf-tle Feeding anrl 
Management. Second Edition. (450 pp.) New York ; .foliii 
Wiley; London; Chapman & Hall, 1928, 20s. [63.711 ; t»3. 
711 : 043.] 

East Anglian Institute of Agriculture. —Bulletin No.2, 1928. 

Modem Methods of Milk Production. (8 pp.) Chelmsford, 
1928. [63.71 ; 63.718.] 

Miyawaki, A.—Condensed Milk : A Study of Condensed, Evapor¬ 
ated and Powdered Milk. (380 pp.) New York: J. Wiley; 
London: Chapman & Hall, 1928, 22s. 6d. [63.715.] 

Oomiti de Defense des AgricuUeurs. —Le Lait; Production—Pnv- 
Consommation. (34 pp.) Confederation Nationale des Asho- 
oiations Agricoles, Paris, 1928. 2 fr. [63.71 ; 63.714.] 

Walker-Tisdale, O, W., and Woodnutt, W. E. —Practical Cheese¬ 
making. A General Guide to the Manufacture of Cheese. (204 pp.) 
3rd Edition, London ; Allen & Unwin, 1928, 4s. 6d. [63.73.] 
U.S. Department of AgricuUnre.- -BnWotiw No. 608. Varieties (jf 
Cheese: Descriptions and Analyses. (68 pp.) Washington, 
1928. [63.73.] 

Irish Free State. —^Report of the Inter-Departmental Committee 
to advise as to the Cleanliness and Wholesomeness of the Milk 
Supply. (49 pp.) Dublin: Stationery Office, 1928, 9d. [63.71 ; 

614.82.] 
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Poultry ml Snuill Live Stoek 

ThM WorW$ PouUry Oongrtas^ OUawa, Odnada .—Report of the 
Prooeedings, July 27 to August 4» 1927. (588 pp.) (Obtainable 
from Harper Adams Agrioultural College* 12b. ^.) [98.65.] 
Hertfordshire Institute of AgrimUwre, —^No. 212. The Herts County 
Egg-Layiug Trials Point the Way to Successful Poultry-keeping, 
by D. W, Ferguson, (21 pp.) Oaklands, St. Albans* 1928. 
[63.651,] 

Header Adams Agricultural College ,—The National Institute of 
Poultry Husbandry. (48 pp.) Newport, Salop, 1928. [87.6866. 
68.65.] 

Carter, Capt, H. F. —^A Manual of Management for Duck Keepers. 
(76 pp.) Utility Duok Club, Ecuitleigh, Hants, 1928, 88. 6d. 
[63.657.] 

U.tS. Department of Agriculture ,—Farmers’ Bulletin, No. 767. 

Goose Raising (14 pp.) Washington, 1928. [63.668.] 

Winter, Elsie L ,—^How to Make £5 a Week from Angora Rabbifs 
in your Spare Time. (60 pp.) London : Austin Rogers, 1928, 
9d. [63.69.] 

Veterinary Science 

University College of South Wales and Monmouthshire. —Advisory 
Leaflet; Liver Fluke in Sheep. (3 pp.) Cartiiff, 1928. [619.3.] 
.Australian Council for Scientific and Industrial Research, —Pamphlet 
No. 5 ; Liver Fluke Disease in Australia—Its Treatment and 
Prevention. (23 pp.) Melboiune, 1928. [619.3.] 

League of Nations (Health Organization). —Reports to the Inter¬ 
national Rabies Conference, held at the Pasteur Institute, 
Paris, April 26 to 29, 1927. (164 pp.) Geneva, 1927. [619.7.] 
United States Department of Agriculture. —Technical Bulletin. 
No. 76:—^Report of the Foot-and-Mouth Disease Conunission 
of the United States Department of Agricultuie. (172 pp.) 
Washi^ton, 1928. [619,2.] 

Wiscomin Agricultural Experiment -Research Bulletin 

No. 81. Johne’s Disease—Transmissible Disease of Cattle. 
(44 pp.) Madison, 1927. [619.2.] 

Wool 

Cowley, C. E.-—Classing the Clip. (186 pp. 9 pi.) Sydney : 

Angus Robertson, 1928, 16s. [63.761.] 

British Research Association for the WooUen and Worsted Industries. 

<—Publication No. 67 : Tar on Wool—^Its Injurious Effects as a 
Sheep-marking Medium : The Provision of Effective Substitutes. 
(22 pp. -f 4 pi.) Leeds, 1926. [63.631 ; 63.761.] 

British Research Association for the WooUen and Worsted Industries. 
—^Publication No. 69 : Kemp. (40 pp. -f 20 pi.) Leeds, 1926. 
[68.761.] 

California Agricultural Experiment Station. Bullet in No. 447. 
A Method oi Deternlining the Clean Weights of Individual 
Fleeces of Wool. (21 pp.) Berkeley, 1928. [63.761.] 

Moat 

Ministry of Agriculture and Fisheries. —^Economic Series No. 17 ; 
Repo^ on Pork and Bacon Trades in England and Wales. 
(202 pp. -f 27 pi.) London ; H.M. Stationery Offioe, 1928, 6d. 
[381; 68.752.] 

Clemen, R. A. —By-Products in the Packing Industry, (410 pp. 
•f 80 pi.) University of Chicago Press; London; Cambridge 
University Prees, 1928, 208. [68.163; 68.60432 ; 63.76 ; 63.76 ; 

. 6^} _ _ 

Printed under the Authority of fiiB Majesty’s Stationery OrncB 
by the lAiudon Culedoniau Pre«i Ltd., 74 Swinton Street, Gray’s Inn Eoad, London. W.C.l 

—W16968 





THE JOURNAL 

OF THE 

MINISTRY OF AGRICULTURE 

Vd. XXXV. No. 10. 

JANUARY. 1929. 

NOTES FOR THE MONTH 

The Ministry has lately had to consider what steps 
it could usefully take to secure the permanent consolida¬ 
tion and development of the Young 

Tonng Fanners’ Farmers’ Clubs movement. There are 
Cluhs now nearly one hundred active clubs 

in England and Wales, with a total 
membership of about 2,000 boys and girls. These young 
people, under the guidance of a committee, and with the 
help of a Club leader, engage in the business of rearing calves, 
pigs, and small live stock, including poultry and the production 
of eggs, and some of them grow vegetables and fruit. 

For some time the Ministry has supervised the formation 
of these clubs, but it was never intended that the head¬ 
quarters of the movement should remain permanently at the 
Ministry. If it has the funds, a Government Department 
can provide, or arrange for, the technical advice required by 
the clubs ; but it cannot easily organize guidance and assistance 
to the club members in conducting club business, emphasize 
the social and educational side of the movement, or, above all, 
develop the club spirit. For these purposes, there is required 
the free action of a voluntary and self-governing organization 
independent of State control. If any proof is needed on this 
point, it is supplied by the history and success of such bodies 
as the Boy Scouts and the Women's Institutes. 

It is felt, therefore, that the time has come when the first 
steps should be taken towards the formation of an association 
which will link together Young Farmers' Clubs and help to 
spread the movement all over the country. To this end, the 
Ministry invoked the aid of the various organizations 
interested in the problems of country life, many of which are 
working together as members of the National Council of Social 
Service. Believing that the clubs will welcome this step, the 
Ministry has invited the National Council to help in building 
up such an association of clubs, and the Council has agreed to 
do so. With this object in view, the Council will from now 

So 
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onwards be responsible for the propaganda and organizing 
work formerly undertaken by the Ministry, and all further 
correspondence on club matters should be addressed to the 
National Council of Social Service, 26 Bedford Square, London, 
W.C. 1. 

The Ministry wishes to make it clear that it regards the 
development of the movement as an integral part of agricultural 
education as well as of the broader purpose of creating a full 
and varied rural life. The Ministry will continue to be closely 
associated with the movement, and to take the most active 
interest in it; in particular, it will, in co-operation with local 
education authorities and agricultural colleges, do its utmost 
to ensure that, as far as available funds permit, the Clubs 
shall obtain the technical advice and help whifeh is so valuable, 
and indeed indispensable, to them. 

In making this preliminary announcement of the change, it 
may be added that the Ministry will discuss the detailed plans 
for the future at the annual conference of Young Farmers’ 
Clubs which will be held early in this year. 


For some five years past The Field newspaper has conducted 
a careful inquiry into the subject of distemper in dogs, a 
trouble which has been the bugbear of all 
Distemper dog lovers. With the aid of a fund raised 
in Dogs through its efforts The Field enabled 
serious researches to be carried out by 
Dr. Laidlaw and Mr. G. W. Dunkin, D.V.H., M.R.C.V.S., at 
the Mill Hill laboratories of the Medical Research Council. 
As a result of this work The Field announced, in its issue of 
November 29 last, that a complete preventive of distemper 
had been discovered. The report of the investigators was 
submitted on their behalf to the Field Distemper Council at 
a meeting over which the Duke of Portland presided, and to 
the Medical Research Council, of which Earl Balfour is 
President. The report in full was published in The Field, with 
an introduction by Sir Charles Martin, F.R.S. 

Many difficulties were encountered in finding the true 
nature of the virus or poison which produces distemper in 
dogs, but it is stated to have been identified beyond doubt. 
This having been accomplished, the task of employing it so 
as to render dogs immune from attacks of distemper presented 
further difficulties, but it is now established that dogs can be 
completely immunized. 
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The most convincing demonstration of this is afforded by 
the fact that no fewer than 1,300 dogs and hounds of many 
breeds have been inoculated with success. All these dogs after 
treatment at the Distemper Research Station proved to be 
completely resistant to the disease afterwards, whether they 
were exposed to infection by close contact with other dogs 
suffering from acute distemper, or whether an attempt was 
made to inoculate them with the actual poison of distemper. 

The method of preventing distemper in any given dog 
consists of a double inoculation. Distemper occurs in dogs, 
not as was once supposed by a visible germ or micro-organism, 
but by an invisible one which is recognizable only by the 
virus or poison which is the sign of the organism s presence. 
The virus is the concomitant of the organism causing distemper 
in dogs and is present in all cases of distemper. I^he first 
inoculation of the dog which is selected for treatment is made 
with a vaccine which is in fact the virus of distemper made 
inactive by laboratory treatment. "I'he second inoculation is 
made after an interval of about ten days with a weak or 
attenuated strain of the living virus. This dose of living 
virus is a hundred times as much as that which would 
suffice to infect any dog with distemper which liad not been 
previously vaccinated with the first vaccine, or had not suffered 
from distemper already. With a dog so vaccinated, however, 
the dose of living poison produces only slight symptoms, 
sometimes none at all, because it is rendered i^artially 
immune by the first vaccination. The second vaccination makes 
it completely and permanently immune. 

The preparations of the vaccine and of the virus requisite 
for the inoculations art^ not yet available for distribution 
among the general public, or even among veterinary prac¬ 
titioners, who are the proper people to employ them ; but 
arrangements will b^ made for their production by responsible 
biological chemists on a scale such as will make them generally 
available. 


The distribution of awards to the winners of the Inter- 
County Clean Milk Competition for England and Wales, 
1927-28, held under the auspices of the 
Intor-County Clean British Dairy Farmers’ Association, took 
Milk Competition, place at the Dairy Show on Tuesday, 
1927-28 October 23, 1928, the prizes being pre¬ 
sented by the Minister of Agriculture and 

3o 2 



&04 iKTBft-Couimr Clbak Milk CoMPwtmois. [Jan., 


Fisheries. The competition was instituted in 1926-27, when it 
was won by Oomwall; thus this is the second year of the 
competition. Eight counties competed as against 11 last 
year, and over 250 dairy herds with nearly 9,000 cows were 
included. All the counties also held clean milk demonstrations 
and/or milkers’ competitions. 

Mr. Whitley (British Dairy Farmers’ Association), in opening 
the proceedings, said that there was a great difference in the 
milk supply of to-day and that of 20 years ago. The im¬ 
provement in cleanliness was so great that it could hardly be 
expressed, and this happy state of affairs was largely due to 
the work which was being carried out throughout the country 
by the staffs of local education authorities and other bodies 
co-operating with them. He hoped that the public would note 
the clean milk supply now available, and he felt sure that if 
more milk were consumed, the nation would be more efficient 
as a whole. 

The Minister, in presenting the prizes, expressed his appre¬ 
ciation to Mr. Stapleton for having given the Cup, and to the 
British Dairy Farmers’ Association for having instituted this 
admirable competition. He complimented Essex on their 
splendid example of what could be done by co-operation on 
the part of all those concerned, and said he was glad to see 
that they had won this year, particularly as they were the 
first county to hold a county Clean Milk Competition in this 
country, viz,, in 1920. After making favourable references to 
Cornwall, Berkshire, Suffolk, and Wiltshire, who occupied 
second, third, fourth, and fifth places respectively, the Minister 
said that he hoped more entries would be forthcoming in future 
years, and, in particular, he would like to see counties from 
the North of England and Wales in the Competition, none of 
which had, so far, entered. 

Commenting generally on clean milk production, the 
Minister said that if the producer is to get a satisfactory 
return for his milk, the consumer must be satisfied with the 
supply. He was glad to observe in the Ministry of Health 
report just published, that the figures given by the Public 
Analyst in regard to the testing of milk, showed better results 
than in previous years. The awards were as follows :— 

Winning County (Essex), Stapleton Cup. 

Leading Competitor in Essex Clean Milk Competition, Lord Bayleigh, 
£60. (Mr. G. M. Strutt attended to receive this cheque.) 

Leading Competitor in Oomwall Clean Milk Competition, Mr, R. J, 
Dunstan, £26. 
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Leading Competitor in Berkshire Clean Milk Competition, Mr. 
E. G. W. Wilson, £10. 

Head Cowmen of the above three Competitors, Mr. G. Cloughton, 
Mr. Wm. Ashwin, and Mr. F. C. Futcher, £10, £8, and £6 respectively. 

The system of marking is indicated in the following statement of 
marks awarded to the leading counties. 


County Clean Milk Competitions 

Essex 

Cornwall 

Berkshire 

For each herd in excess of 30 5 points 

70 

_ 

_ 

For each herd competing for 

first time .. .. 5 „ 

65 

70 

35 

In a competition embracing 
not less than 20 herds, for 
each 1 per cent, of herds 
gaimng not less than 75 per 
cent, of possible marks for 

Inspection .. .. 3 „ 

455 

318 

437 

lyittolov Bacieriological Count 5 „ 

432 

500 

458 

Ditto for absence of B. Coli 5 „ 

409 

477 

458 

Ditto for Keeping Quality 5 „ 

364 

477 

126 

Ditto for Fat .. .. 1 point 

59 

91 

71 

Ditto for absence of Sediment 1 „ 

95 

100 

100 

Clean Milk Demonstrations 

On the relationship of the to¬ 
tal number of attendances 
of bona-fide farmers at 
clean milk demonstrations 
held on farms to the total 
number of dairy farmers in 
the ruhninistrative area 

For each 1 per cent. .. 10 points 

980 

359 

109 

Milkers’ Competitions 

For each competitor gaining 
not less than 75 per cent, 
possible marks .. .. 2 „ 

342 

576 

no 

For each 1 per cent, of com¬ 
petitors gaining not less 
than 75 per cent, possible 
marks .. .. .. 3 „ 

265 

287 

289 

Licensed Producers 

For each licensed producer 

of Certified Milk .. .. 5 „ 

25 


30 

For each licensed producer of 

Grade “A” (T.T.) milk ..5 „ 

60 

10 

140 

For each licensed producer 

of Grade “A” milk ..3 „ 

120 

67 

_ 

For each producer taking out 
a licence for Graded Milk 
for the fixat time, during 
the year of competition .. 5 „ 

65 

25 

10 


3,826 

3,347 

2,372 
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The Report of proceedings under the Diseases of Animals 
Acts for the year 1927 gives particulars of an important 
amendment of the legislation governing 
IHseaies ol procedure in dealing with contagious 

Animals : diseases of animals, passed through 

Report fcMT 1927 Parliament during the year under the 
title of the Diseases of Animals Act, 

1927. The effect of this new legislation is set out in detail. 

The Report contains a detailed narrative of the outbreaks 

of foot-and-mouth disease during the year and up to March, 

1928, when the serious outbreak in the Midlands which com¬ 
menced in December, 1927, was finally stamped out. It also 
describes the steps which have been taken by^the Ministry 
of Agriculture to prevent as far as practicable the intro¬ 
duction of the disease from South America. 

During the year an Order was issued entitled the Transit 
of Animals Order of 1927, which consolidated and strengthened 
the provisions of the existing orders for preventing avoidable 
suffering to animals in transit by land in Great Britain and by 
sea between the ports in Great Britain, Ireland, the Channel 
Islands and the Isle of Man, and also coastwise in Great 
Britain. The Report explains the new provisions. 

The results of the administration of the Tuberculosis Order 
of 1926 are fully recorded. Statistics are given showing the 
numbers and classes of animals slaughtered under that Order, 
the results of the post-mortem examinations and the 
compensation paid. 

The Report also includes records and statistical tables 
showing the incidence of the other scheduled diseases, 
namely. Sheep Scab, Swine Fever, Anthrax, Glanders and 
Parasitic Mange, and as to the numbers and classes of animals 
imported and exported. 

The Report may be obtained from the Sale Offices of His 
Majesty’s Stationery Office, Adastral House, Kingsway, 
W.C. 2, or through any bookseller, price 2s., post free 2s. 2d. 

The following summarized statement indicates the progress 
that has been made during the past two years in connexion 
with county clean milk competitions 

Instruciion in organized by Local Authorities for Agri- 
dean Milk cultural Education. The competitions 
Ptoduction have all been organized on the lines of 
the scheme set out in the Ministry’s ** Guide 
to the Conduct of Clean Milk Competitions.”* 

* Miscellaneous Publications, No. 43 (Price 4d., post free, direct from 
the Ministry). 
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It will be observed from the summary that the number of 
competitors in each of the two years under review exceeded 
1,000. In view of the limited staff at present available for 
advisory work, this appears to represent the maximum number 
of competitors who can be efficiently instructed in any one 
year, and arrangements have been made, therefore, whereby 
first consideration of entry is given to producers who have 
not previously competed, or who have not already gained a 
certificate. In this connexion it may be pointed out that there 
were 596 new entrants in last season’s competitions, and that 
a total of 2,550 individual producers have taken part in the 
movement since its inception. Perhaps the most important 
statement from the consumers’ point of view is that the 
competitions have demonstrated that milk which is produced 
under hygienic conditions will keep sweet and untainted at a 
temperature of 60° F. for two and a half to four days. 

Although the scheme for clean milk competitions is probably 
the most effective of special education schemes connected 
with the production of clean milk, there are other schemes 
which play an important part in the general campaign towards 
improvement. Thus, clean milk lectures, exhibits and demon¬ 
strations are given at local centres and agricultural shows in 
most counties by the staff of the Local Education Authority, 
the total attendance each year being about 18,000 to 20,000. 
In addition, milkers’ competitions are held either at agricul¬ 
tural shows or on the farms of competitors in the county 
clean milk competitions, and in most cases instruction is 
provided before the competition is held. Marks are awarded 
on a definite scale (^ee the Ministry’s form A. 241/T.D.), 
which takes into account both efficiency and cleanliness. 
During the year 1927-28, 92 milkers’ competitions were held, 
with 1,376 competitors, compared with 43 competitions and 
828 competitors in the previous year. 

General advisory work in clean milk production is carried 
out both in connexion with, and apart from, the special 
schemes. In most counties the staff of the Local Authority 
for Agricultural Education are available to help those who 
seek advice ; in addition there is available in each Agricultural 
Province an advisory service for the bacteriological testing of 
milk samples for a moderate fee. Producers wishing to avail 
themselves of such advice and service should communicate 
with the Agricultural Organizer for their county. 
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f Two competitions were commenced in Hampshire, one of which was still in progress at the time of makin g the return, 
lifted from the statement, as the scheme in that county was organized on modified lines. 
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At the Imperial Fruit Show, held at Manchester last October, 
Mr. R. G. Hatton, Director of the East Mailing Horticultural 
Research Station, gave an address to fruit 
Improved growers, and his advice may usefully be 

FmiMIrowillg summarized here. Mr. Hatton dealt 
principally with the results of experiments 
and observations at East Mailing with regard to winter 
pruning, spraying, manuring, and thinning, and to some 
extent the selection of root stocks. 

Winter Pruning .—In the experiments at East Mailing, there 
is no doubt that pruning has increased the size of the fruit. 
Trees that were lightly pruned in winter have borne larger 
fruit than unpruned trees, and those whose leaders had been 
tipped and spur-pruned annually have bomeTarger fruit than 
those unpruned or lightly thinned. How these results come 
out in the year’s accounts will be seen when it is stated that 
the return per acre from unpruned trees of the variety Lord 
Derby was £32, and from the tipped and spur-pruned trees of 
the same variety, £40. In the case of Lane’s Prince Albert, 
unpruned trees gave a leturn of £44 an acre against £56 from 
tipped and spur-pruned trees. In the case of Rival, the figures 
were £66 an acre from unpruned trees, and nearly £79 from 
tipped and spur-pruned trees. It seems that severe spur- 
pruning becomes more and more justified with the advancing 
maturity of the tree. From 10 years old and onwards such 
pruning has had a marked effect on the size of the fruit. 

General pruning also helps very much in the control of 
Apple Scab, as spraying is more effective where the trees have 
well-spaced branches, and there is less wood and consequently 
fewer centres of infection to spray. Figures provided by 
Mr. Grubb, of the East Mailing Research Station, show that, 
in 1921, scabbed fruit was as much as 40 per cent, on unpruned 
and open-centred trees, and only 5 per cent, or even less on 
tipped trees. The past season’s figures are 62 per cent, scabbed 
from unpruned unsprayed trees, and 40 per cent, scabbed from 
tipped and spurred trees, which were also unsprayed. Further¬ 
more, pruning reduces the number and extent of blemishes 
caused by wind injury. 

Spraying .—^As regards spraying, the figures given for the 
East Mailing operations in 1919 show that, in the case of the 
variety James Grieve, the percentage of clean fruit on tipped 
trees which had been sprayed was 77, as against 40 per cent, 
of clean fruit on the unsprayed trees. In 1920 the figures 
were 77 and 19 respectively.- In the past season, the sprayed 
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trees gave 91 per cent, of fruit unblemished by scab, 
unsprayed trees gave only 38 per cent. 

It will be seen, therefore, how very effective good spraying 
can be under conditions which are no doubt quite normal, but 
Mr. Hatton pointed out that many a crop full of promise has 
been ruined by injudicious spraying, and he emphasized the 
importance of having demonstrations of proper spraying on a 
commercial scale carried out by experts to show how spraying 
should be done. There is a likelihood of such demonstrations 
being arranged, and carried out in fruit-growing districts this 
season. The Ministry is, in fact, discussing the matter with 
the National Farmers* Union, and in due course will announce 
the dates and places of the demonstrations for the information 
of growers. 

A typical spraying schedule for a plantation 10 years old 
is as follows : (1) In mid-January a 10 per cent, tar-distillate 
was carefully sprayed to cover the whole tree, costing about 
8d. a tree, or £7 6s. an acre. (2) Then, towards the end of 
April, a spray of lime-sulphur and arsenate of lead, with a 
little gelatine—average cost about 4|d. a tree, or £4 3.s. an 
acre. (3) Then, towards the end of May, the first post-blossom 
spray, lime sulphur, arsenate of lead and gelatine as before 
with a little nicotine, 5oz. to 100 gallons, average cost 5jd. 
a tree, or £5 an acre. (4) Finally, in the middle of June a 
second post-blossom spray, colloidal sulphur, soft soaj) and 
nicotine, average cost 2jd. a tree, or £2 11s. per acre. Thus 
the total cost of one year’s spraying programme of four sprays 
is reckoned at a little under £20 an acre. Mr. Hatton considers 
that on scab-susceptible varieties a cost approaching this 
figure must be faced by commercial growers who aim at 
producing first quality fruit. On varieties resistant to scab 
the cost should be considerably less. There is, besides, as 
might be expected, a cumulative effect through spraying fo^, 
two or more years. Moreover, the whole programme must be 
carried out each year if done at all. In Mr. Hatton’s opinion 
the random omission of any item in a logical spraying schedule- 
may have very serious consequences. In the case of Worcester 
Pearmain and James Grieve, for instance, the omission of the 
first post-blossom spray this year on certain trees reduced 
the crop by as much as one-quarter to one-half, quite apart 
from the less effective control of scab. 

Manuririg .—^The next point is manuring to obtain high 
quality fruit. This is a big question, and fruit growers must 
consult Mr. Wallace’s reports from Long Ashton and Mr. 
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Grubb’s recently published analysis of the effects <ff potash 
fertilizers on apple trees at East Mailing, if they idsh to have 
the full idea of right manuring. It must suffice here to quote 
one or two figures. Where potash was used, the value of the 
produce from a plantation of Lord Derby apple trees over 
three years was £51 an acre. Where potash was not used, the 
value was £27 lOs. only. Lane’s Prince Albert potash plots in 
the saune years 3 delded an average of £67, as against £41 with 
no potash. The variety Rival gave a return of £93 per acre 
from potash plots, and £47 from the no-potash plots. 

These are very striking figures. The improvements were 
brought about by four annual dressings of sulphate of potash, 
4 cwt. to the acre, costing only £2 9s. per. acre per annum. 
There is another point about manuring. It affects both the 
colour and maturity of the fruit, though the exact degree of 
either cannot be foretold in individual cases, and hasty 
conclusions must not be drawn from experiments. In the past 
season the improvement in colour of the fruit of certain 
varieties, such as Newton Wonder, Allington Pippin, and Cox’s 
Orange Pippin, was very obvious in the East Mailing plantations 
when the fruit was still on the trees. 

Fruit Thinning .—The last item in Mr. Hatton’s schedule of 
important operations is fruit thinning, which enables individual 
fruits to grow larger and finer. The most progressive growers 
in the country have practised thinning for some years past. 
By doing it they secure a larger number of uniformly sized, 
high-grade fruits, which, of course, must increase their returns 
very much where they change over their method of sale to 
graded fruit packed under the National Mark. With judicious 
thinning there seem to be both more apples of the larger 
sizes, and an actual increase in the weight of saleable fruit. 
That is a most important item. Colour is also improved. 
As to actual figures, a case is mentioned of 10-year-old Lane’s 
Prince Albert trees in full crop, half of which were lightly 
thinned and half left unthinned ; the advantage of the lightly 
thinned trees over the unthinned was as much as £26 an acre 
from an operation which cost only about £3 an acre. Here, 
again, however, one must be careful, for t hinning young 
trees beyond a certain point of severity may definitely reduce 
the crop without giving a sufficient compensation through 
increased size of fruit, though the same severity in older trees 
will give good returns. Further, trees upon certain root stocks 
show a more definite response to t hinning than do the same 
varieties on other root stocks. 
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Though not expressing any definite opinion, Mr. Hatton 
puts forward the theory (held by many growers) that high 
quality fruit can only he grown to the best advantage over 
a comparatively short period of a tree’s early maturity, and 
that in order to maintain this high standard of fruit sucoessional 
plantings must be made. In this connexion he emphasized the 
importance of a proper selection of root stocks, specially 
mentioning Jaune de Metz for this particular purpose. 


The Minister has appointed a National Mark Egg Trade 
Committee to consider applications for permission to use 
grade designation marks in connexion 

Egg Blarketing with home-produced eggs, to make recom- 
Refoim mendation thereon to the National Mark 
Committee and to advise this Committee 
generally in regard to the application of such marks to home- 
produced eggs. 

The Committee consists of: Dr. Thos. Milburn, of the 
Midland Agricultural and Dairy College (Chairman); Mr. H. 
German and Mr. S. Street-Porter (producers); Mr. P. 
Wilkinson and Mr. Stanley G. Shaw (distributors). With the 
exception of the Chairman, all are members of the Poultry 
Advisory Committee. The Secretary of the Committee is 
Mr. S. A. Smith, of the Ministry of Agriculture and Fisheries. 

The number of applications for registration as “accredited 
country packers ” under the scheme of egg marketing reform 
had on December 1 reached the total of 79, made up as 
follows :— 


Bedford .. .. 1 

Berkshire .. 4 

Cambridgeshire .. 3 

Carmarthen .. 3 

Cheshire ., .. 1 

Cornwall .. 11 

Cumberland .. 3 

Devon .. .. 4 

Essex .. .. 2 

Gloucestershire .. 1 

Hampshire .. 3 

Hertfordshire .. 3 

Huntingdonshfie. 1 

Kent .. .. 1 

Lancashire .. 2 


Lines (Holland).. 1 

„ (Kesteven) , 1 

Norfolk .. .. 7 

Northants .. 2 

Northumberland . 1 

Oxfordshire .. 3 

Salop .. .. 1 

Somerset .. 8 

Sussex .. .. 2 

Warwickshire .. 2 

Westmorland .. 1 

Wiltshire.. .. 4 

Worcestershire .. 2 

Yorkshire .. 1 
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As provided for in the egg marketing scheme, town packers 
who desire to be accredited should now make application 
direct to the Secretary of the Egg Trade Committee. 

* ♦ Ik 

A NEW volume, The CvUivatUm of Vegetables, has been 
added to the Ministry’s series of Sectional Volumes of 
Collected Leaflets.* This is a booklet of. 

The Cultivation commercial vegetable production written 

of Vegetables specially for market growers. The methods 

of production described are those which 
have proved successful for market growers, and the varieties 
suggested are known to be suitable for most markets. At 
the same time, the volume contains very sound advice for the 
private grower or allotment holder. The ihformation con¬ 
tained in the leaflets has been condensed as far as possible, 
and simple language has been used. 

Several of the leaflets have been specially written for the 
volume, e.g,, those on shallots, leeks, seakale, rhubarb and 
salad vegetables. Other vegetables dealt with include cabbages 
and savoys, Brussels sprouts, peas and beans, the vegetable 
marrow, parsnips, onions, mushrooms, asparagus, tomatoes, 
cucumbers and watercress. In addition, there are leaflets on 
the general cropping, manuring and cultivation of allotments 
(with chart), the manuring of vegetable crops, and practical 
soil sterilization by heat for glasshouse crops. Diseases and 
pests of tomatoes and cucumbers are touched upon, and 
methods of marketing are also dealt with. It is hoped that 
the volume will prove of value both to the commercial 
vegetable grower and the amateur gardener. 

♦ * « ♦ ♦ « 

The Institute has recently published the International 
Year Book of Agricultural Statistics for 1927-28, thereby 
bringing up to date the information 

Intematioiial given in the corresponding volume for 
Institate of 1926-27. This latest issue contains 
Agriculture nearly 600 pages, largely tabular matter, 
and is divided into nine main sections. 
The first section deals with the total area and population of 
each country of the world, while the second gives the latest 
available information as to the apportionment of the total area, 
the agricultural production and the numbers of live stock in 
many of the more important countries. Sections three and 

* Sectional Volume No. 12, price Is. 3d. net, post free, obtainable 
from the Ministry, 10 Whitehall Place, London, S.W. 1. 
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four relate to the production of the principal crops (to the 
number of 35) and to the numbers of live stock practically 
throughout the world, while the international trade in as many 
as 45 agricultural products is set out by countries in section 
five, the figures in all three sections covering recent years 
and the pre-war average. The remaining sections deal with 
prices, ocean rates of freight, fertilizers (production, trade, 
consumption and prices) and rates of exchange. 

Copies of the Year Book, which contains a most extensive 
range of agricultural statistics, can be purchased from the 
Ministry (price 20s., in paper covers). 

« « * He ♦ He 

According to retums made to the Ministry by the 
beet sugar factories operating in Great Britain, the 

Pcodnctioiiol home-grown 1,^ augor 

jj ^ manufactured during October and 

November, 1928, compared with the 


quantity produced during the cor- 


responding months in 

1927, was :— 

cwt. 

October, 1928 .. 

. 825,966 

November, 1928 

. 1,579,631 

October, 1927 .. 

. 714,628 

November, 1927 

. 1,423,825 

The total quantities 

of sugar produced during the two 

manufacturing campaigns to the end of November were :— 

cwt. 

1928-29 .. 

.2,413,393 

1927-28 .. 

. 2,138,925 

He He 

H( H: He He 


Potaio 
Acreages in 
Scotland, 1988 


The following table, which has been 
prepared from a statement issued by the 
Board of Agriculture for Scotland, shows 
the acreages of potatoes grown in Scotland 


in 1928, with corresponding acreages in 1927. 


Total Acreage Grown 
Total First Earlies.. 

Total Second Earlies 
Total Maincrops 
Total Unclassified .. 

Acreage figures for the more 

as under:— 

First Earlies— 

Duke of York, etc. .. 
Eclipse, etc. 


1928 1927 

Acres Acres 

.. 145,000 147,184 

15,059 15,984 

19,413 21,377 

92,423 92,603 

18,105 17,220 

important varieties only are 


1,850 1,703 

2,878 3,285 
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Epicure 

Slmrpe’s Express 

8,128 

8,605 

1,341 

1,412 

May Queen 

234 

199 

Ninetyfold 

153 

216 

scoND Earues— 

Great Scot 

12,287 

12,732 

British Queen.. 

3,568 

4,939 

Ally. 

1,542 

1,640 

Boyal Kidney, etc. .. 

445 

462 

AINOBOFS— 

Immune — 

Arran Consul .. 

2,430 

693 

Kerr’s Pink 

44,539 

35,359 

Majestic .. 

8,024 ' 

8,938 

Golden Wonder 

7,429 

8,342 

Non-Immune — 

Arran Chief 

8,343 

9,718 

King Edward.. 

13,310 * 

20,130 

Up-to-Date 

1,544 

1,653 

Field-Marshal.. 

912 

1,426 


The maincrops show an increase of 8,642 in the acreage of 
immune varieties and a practically corresponding decrease of 
8,822 acres in non-immunes. This increase in immune varieties 
is more than accounted for by the additional acreage of Kerr’s 
Pink, but it will be observed that the area under Arran Consul 
is growing rapidly. 

English buyers of Scotch seed potatoes will be chiefly 
interested in the fact that among non>immune maincrops 
the loss has fallen most heavily on the area under King 
Edwards, which has diminished by 6,820 acres, or more than 
one-third of the area planted last year. To some extent this 
decrease may be offset by an increased yield per acre, but the 
Scottish estimates for this year are not yet available, and the 
quantity of King Edward potatoes produced cannot, there¬ 
fore, be estimated. For comparative purposes it may be stated 
that the preliminary estimates already issued for England and 
Wales indicate a yield of 7*2 tons per acre in 1928 as compared 
with 5*9 tons in 1927. 

♦ ♦ ♦ III Ik 

The Ministry’s Potato Marketing Demonstration was given 
at the Great Yorkshire Show on November 6, and also at a 
Potato Conference held at Penrith under 
Demonstrations the auspices of the Newton Bigg Farm 
in Mairketing Listitute on November 29. A demonstra- 
Home Produce tion covering pigs and pig products was 
given at the Birmingham Pat Stock Show 
from December 1 to 6. Both of these demonstrations-^ 
potatoes and pigs—^were staged at the Smithfield Show in the 
Agricultural Hall, Islington, from December 10 to 14. This 
show concluded the Ministry’s autumn programme. 
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TAR-DISTILLATE WINTER WASHES AND 
THE APPLE CAPSID BUG 

S. G. Jary, B.A., 

Agricultural Entamologiat, University of Readmg. 

As a result of trials carried out in various parts of the 
country during the past few years, the egg-killing propeiiiies 
of the tar-distillate winter washes for fruit trees ai’e now 
well known. 

These washes are employed in many orchards and provide 
a ready means of destroying such fruit pests as Aphides and 
Apple Sucker. To a lesser extent, the damage caused by cater¬ 
pillars of the various winter moths is also prevented, so that, 
in many districts, these insects arc not now regarded by the 
fruit grower as difficult to control and, where regular spraying 
is carried out, there is seldom a serious attack. On the other 
hand, the Apple Capsid Bug, Plesiocoris rugicollis, has become 
very common in many apple orchards and, where it occurs, 
is rightly regarded as the most serious pest on apples. Foliage, 
young wood and fruit are all attacked by this bug, and its 
control in an orchard is both difficult and expensive, usually 
necessitating a series of spring sprayings. 

It was hoped that the Apple Capsid Bug might be controlled 
by the destruction of the eggs, in the same way as Apple 
Sucker and Aphides, when high strengths of tar-distiUato 
washes were used, but up to the present results have been 
inconsistent. Particularly in the south-western counties, 
certain proprietary brands of winter washes have at times 
given very good results, but in the midland, eastern and 
south-eastern counties little or no good seems, as a rule, to 
have been done in this way. A certain amount of control 
is usually obtained when high strengths of wash are used, 
but the “ kill ’’ obtained is not sufficient to prevent material 
damage from being done. Most fruit growers who are troubled 
with Capsid Bug stiU have to resort to spring sprayings with a 
nicotine or similar wash. 

It has been claimed that two winter sprayings with a tar- 
distillate wash, applied with an interval of a few days 
between, give a more effective control than a single spraying, 
and this matter has been further tested out in the experiments 
dealt with below. 

Observations on the attack by Capsid Bug have led to the 
conclusion that this insect is often very unevenly distributed 
throughout an orchard. Apart from the difference in in¬ 
tensity of attack on different varieties, there is also a con- 
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siderable variation on adjacent trees of the same variety, 
worked on the same type of stock. It is apparent that any 
variation of this nature may introduce a serious error into 
the estimation of the results, and in la 3 dng out an experiment 
such differences have to be considered. 

Washes Employed. —well-known brand of tar-distillate 
winter wash was employed as a basis in these experiments 
and various modifications in its use were introduced. For 
convenience in tabulating the results, each wash is given a 
key number. Table I shows these numbers and the 
corresponding washes. 

Key Wash TABLE I. 

0 Unsprayed. 

1 A 10 per cent, tar-distiilate wash as commonly employed— 
appli^ February 20. 

2 A 7i per cent, tar-distillate wash (applied February 20) 
followed by a 10 per cent, tar-distillate wash (applied 
February 22). 

3 A 2 per cent, solution of caustic soda (applied Februaiy 20) 
followed by a 10 per cent, tar-distillate wash (applied 
February 22). 

4 A coinx)osite caustic soda and tar-distillate wash made 
up in the following way, and applied on February 22 : ~ - 

The tar-distillate wash was first made up at a 15 per cent, 
strength in a known volume. To it was added half that 
volume of 5 per cent, caustic soda solution and the mixture 
thoroughly stirred. The resulting liquid rapidly became 
covered with a bl€u;k tarry scum, which when removed, left 
a coffee-coloured liquid, alkaline in reEWjtion. This liquid 
only was employed in spraying and the tany material 
discarded. 

In this wash, assuming that the volume of the resulting 
mixture is the sum of the volumes mixed, the concentration 
of tar-distillate wash is 10 per cent, and of caustic soda 
1 f per cent. 

Application o! Washes.— The period, February 20-26, was 
dry and rather cold. There was no measurable precipitation, 
and little wind, so that the washes were applied under almost 
ideal conditions. A pneumatic knapsack sprayer was used 
and the trees were thoroughly covered. All the trees were 
of the same age (12-15 years), of bush type, and were there¬ 
fore easily sprayed. 

Arrangement of the Trees.— The arrangements for the 
spraying provided 10 trees under each kind of treatment, 
and 11 trees left untreated. 

In June, 1927, this block of trees was examined and marked 
for Capsid Bug attack. It was found that the attack varied 
considerably from tree to tree between the limits of 6 per 
cent, atid 80 per cent, of leaf trusses showing the characteristic 
markings. Such a variation had obviously to be taken into 




1929.] Tab-Distillate Washes and Apple Capsid Bitg. 919 


account if trustworthy results were to be obtained from 
different kinds of treatments on this block of trees ; and the 
trees were accordingly marked down for treatment as shown 


in Table II. 

0 3 

0 

TABLE 

4 

11. 

2 

1 

1 

4 

2 

0 

3 

2 

2 

0 

3 

1 

4 

3 

3 

1 

4 

2 

0 

4 

4 

2 

0 

3 

1 

0 

0 

3 

1 

4 

2 

1 0 

1 

4 

2 

0 

3 

2 J 

2 

0 

3 

1 

4 

3 4 

Bramleys 

Lanes 

Bramleys 

Newtons 


Thus, commencing with the left-hand row of Brainleys the 
top tree, 0, is unsprayed, 1 received 10 per c^ent. tar-distillate, 
2 a per cent, tar-distillate followed by a 10 per cent, a 
few days later, and so on. With this arrangement of trees 
the average attack in 1927 was made approximately the same 
for each treatment, thus overcoming the differences between 
individual trees. Table III indicates the average intensity 
of attack, arrived at from the counts made in 1927, and this 
percentage may be regarded as the ‘‘ expectation of attack ” 
for 1928, on the assumption that the differences betw('en 
individual trees are the same in two succeeding years. 

Key TABLP] Iff. 

0 — 45 per cent, (average of 11 iretis 1027) 

1 = 50 

2 = 53 

3 = 52 

4 == 45 

Estixiiation of Results. —The extent of attack was estimated 
as before and the numbers given represent the percentagt^ 
of leaf trusses showing the characteristic markings. Two 
different sets of figures have been obtained by examining thc^ 
trees on two different dates. Every tree was carefully examined 
and given a mark, so that the number given for any 2 )articular 
treatment represents the average obtained from the 10 trees 
under that treatment. 

Key No, Leaf trusses nftfjrhe/I 


0 



May 11 
per cent. 

8-4 

July J3 
per cent. 
29 0 

1 



21 

9-4 

2 



]•« 

lO-O 

3 

. 


1-8 

110 

4 

. .. 


20 

9-5 


It was hoped that, in addition to the figures obtained by 
examining the leaf trusses, a series showing the percentage of 
marked fruit might have been added. Unfortunately, owing 

a p 2 


I ( „ 10 „ 1927) 
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to the failure of some varieties to crop in consequence of late 
frosts, this was not possible. 

Discossioii ot Results. —^The attack by the Apple Capsid 
Bug during the past summer in the orchard concerned has 
been generally less than in the previous year. The unsprayed 
trees never reached the same figure as shown in the 
‘‘expectation of attack’’ arrived at in 1927. By May li; 
when the first examination was made, the attack had not 
reached its maximum, although the figures are in almost the 
same proportion as those obtained on July 13. 

No one treatment is outstanding as being either distinctly 
superior or inferior to the others. One sprapng with a 
10 per cent, wash has given just as effective a control as a 

per cent, followed by a 10 per cent, spray after an interval 
of two days, and the inclusion of caustic soda in the wash 
appears to have had no beneficial effect when applied either 
by itself or in combination. Had the double spraying with 
a tar-distillate proved effective, it would have been at any 
rate an expensive method. It might have been supposed that 
the first application of the wash would soften the gummy 
secretion which covers the ends of the eggs, and that a second 
application would be able to produce a “ kill ” through having 
a better chance of penetration. Had this been the case, 
caustic soda would probably have been an equally good soft¬ 
ening agent, and if the combination such as was used in 
Wash 4 could have been effective, the one spra 3 dng might 
have been sufficient. The key to the way in which the eggs 
of the Capsid Bug may be destroyed, however, evidently does 
not lie in that direction. It is worth noting, however, that 
Wash 4 was extremely satisfactory from some other points of 
view. It gave a control of Aphides and Winter Moth 
Caterpillars as good as that obtained by other washes ; 
it was economical in use, and a tree could be covered well 
with two-thirds the quantity required when an untreated 
tar-distillate wash at 10 per cent, was used. The black tarry 
substances which are produced fioat to the top and if the 
spraying pump is fed by a suction hose, the liquid below 
can be drawn off and the tarry residues discarded at the end. 
It is clear that they are not essential to the killing power of a 
tar-distillate wash. 

(kmdiudoiis.—(l) The tar-distillate washes and the various 
combinations used in these experiments gave only a partial 
cont,rol of the Apple Capsid Bug, although spraying was done 
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more thoroughly than would be possible under commercial 
conditions. Iq order to prevent serious fruit marking a spring 
spraying would still have been necessary. 

(2) Two sprayings at an interval of two days gave no 
better control than one spraying. 

(3) The inclusion of caustic soda, either as a preliminary 
wash or in combination with a commercial tar-distillate wash, 
did not increase the killing power. 

(4) When used in combination with a tar-distillate wash, 
caustic soda has certain advantages. Tarry material which 
clogs the spraying machinery is thrown out and floats on the 
surface of the wash. 

(5) Such a combination as that used in Wash 4 was much 
more economical in use than an ordinary tar-distillate wash, 
and on Aphides and Winter Moth Caterpillars gave an equally 
good result. 

« ♦ iK 4 k ♦ 

REPORT OF THE OFFICIAL SEED TESTING 

STATION 

The tenth annual report of the Official Seed Testing Station 
for England and Wales, covering the period from August, 1926, 
to July, 1927, appears in No. 1, Vol. 11 of the Journal of the 
National Institute of Agricultural Botany,^ 

During the period under review, the total number of samples 
received for test amounted to 22,837, a decrease of 47 samples 
on the total of the previous season, and 181 greater than the 
average for the eight previous complete annual periods. The 
sources of the samples, together with comparative figures for 
the previous season, are as follows :— 

Seed Firms ] 920-27 1925-20 

Number sending samples .. .. 1,010 1,732 

„ of samples received .. 17,673 18,375 

Farmers, etc. 

Number sending samples .. .. 701 670 

„ of samples received .. 1,374 1,404 

Public Departments 

Number of samples received .. 3,790 3,105 

Total number of Samples .. 22,837 22,884 

It will be seen that in 1926-27 there was a decrease of 
7 per cent, in the number of seed firms sending samples, and 
an increase of 4 per cent, in the number of farmers. The 
number of samples received from seed firms showed a decrease 
of 4 per cent, and from farmers of 2 per cent. An analysis of 

♦ Copies may be obtained from the Institute, Huntingdon Road, 
Cambridge, price 2s. 6d. or post free 2s. 8d. 
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the samples shows the following distribution, according to 
related species, compared with similar data for previous seasons: 



1926-27 

1926-26 

1924-26 

Cereals 

8,228 

8,402 

9,066 

Pulses .. 

1,976 

2,601 

1,891 

Roots and vegetables 

.. 5,182 

4,954 

4,148 

(Jlovers 

, . 4,727 

4,280 

4,283 

(brasses 

. . 2,608 

2,418 

2,334 


The number of cereal samples shows a decrease of 2 per 
cent, on the previous season’s figures. Pulse samples decreased 
by 24 per cent., but the total was only slightly less than the 
average number for the previous eight seasons. Root and 
vegetable samples show an increase of 4*6 per cent., and thus 
maintain the steady annual increase which has been operating 
since 1923-24. The number of clover samples, which includes 
2,583 of red clovers, is 10 per cent, greater than in 1925-26, 
and is the largest number received at the Station in one season 
since 1921-22. Grass samples also show an increase of nearly 
4 per cent. 

The numbers of samples received each month follow 
generally the growth of the average for the eight previous 
seasons, and were as follows :— 


1926-27. 


Augiist . . 

423 

February 

4,199 

September 

1,648 

Marcfi 

4,698 

October .. 

2,640 

A])ril 

1,984 

November 

1,966 

May 

602 

December 

1,627 

.7 une 

203 

January . . 

2,676 

July 

171 


Cereals. —The average percentage germination of wheat, 
barley, and oats was, in each case, slightly higher than for the 
period 1917-25, being 96*9 per cent., 96*5 per cent., and 
94*6 per cent, respectively. Rye, with an average of 89*9 per 
cent., was slightly below the average. The percentage of 
barley samples falling below the authorized minimum per¬ 
centage of 90 per cent, was only 4*6 per cent., compared with 
20-9 per cent, in 1925-26. 

A naked eye examination showed that 5*6 per cent, of the 
wheat samples were infected with bunt (as compared with 
11*9 per cent, in the previous season) and 3*9 per cent, with 
earcockles. 7*2 per cent, of the barley samples showed smut, 
and ergot was present in 1*1 per cent, of the wheat and 
13‘4 per cent, of the rye samples. The percentage of wheat 
samples containing bunted grain is the smallest, and the 
percentage of rye samples infected with ergot is the highest 
on record at the Station. 
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A table is included in the Report showing the distribution 
of cereal samples received for test, arranged according to 
variety. Red Standard heads the list of the wheats, 16 per 
cent, of the samples being of that variety. Plumage Archer 
heads the barley with 12*6 per cent., and ^'ictory is at the 
top of the oat list with 10*7 per cent. 

Pulse and Root and Vegetable Crops— The average germina¬ 
tion of the pea samples (85 per cent.) was below the average 
for 1917-26 (86 per cent.), as were also the percentage 
germination of turnips, swedes, carrots, and onions. In the 
case of all the other garden seeds, the average germination 
was slightly higher than the average for 19l7-2(). 

Grasses. —The average purity of Italian Rye-grass, Cocksfoot, 
Timothy, and Meadow Fescue shows an improvement on the 
1922-26 figures, but in the case of J^ercnnial Rye-grass and 
Dogstail there is a falling off in this respect, the average'^ 
percentage of impurities found in Dogstail (5 6 per cent.) 
being greater than in any of the five j)receding seasons. All 
these grasses, with the exception of Meadow Fescue and 
Dogstail, showed an improvement in the average percentage 
of germination. 

Clovers. —The purity of the R(*d (.-lovers (all samples) is 
below the average, the figure recorded being lower than in 
any season since 1919-20. The percentage of samples containing 
1 per cent, or more of injurious weed steeds is higher than in 
the immediately preceding season, and is the highest figure 
recorded since 1920-21. The average germination shows a 
slight improvement over the previous seasf)n, but is still below 
the average. Wild White Clover gave an average germination 
of 76*2 per cent, as compared with the 1917-26 average of 
74 per cent. ; an average of 11-2 per cent, of hard seeds as 
compared with 13-5 per cent. ; and an average of impurities 
of 8*1 per cent, as compared with 9*72 per cent. 

The percentage of samples of English Red (Hover containing 
dodder (3*6 per cent.) is slightly greater than in the previous 
season (3-2 per cent.). 89-6 per cent, of the samples of (Hiiliaii 
Rod Clover were found to contain this weed. 

InvestigationSy etc. —In addition to the normal tests, parti¬ 
culars of which are given at the beginning of this note, rural ly 
4,000 tests of an investigational nature were carried out at 
the Station during the season. The work upon the pi*oblems 
referred to in the previous Report of the Station have betui 
continued and extended, and a considerable amount of 
investigational work has been carried out M'ith Wild White 
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Clover, both in the laboratory and in the field. A similar 
investigation with respect to Bed Clover has also been 
commenced. 

The Beport also includes a copy of the papers set in the 
examination in the principles and practice of seed testing, 
which was held at the Station in July, 1927. 

♦ ♦ e ♦ « 

FOUR FEEDING EXPERIMENTS WITH 
SILAGE-I. 

Arthub Amos, M.A., 

Director of the University Farm, Cambridge. 

Thebe are three methods by which the value of any food 
may be assessed. The first is by making a chemical analysis. 
This is essentially the method of the chemist and is com¬ 
paratively simple. The results are valuable, but have a limited 
application in practice. The second is by carrying out a 
digestibility experiment. Such experiments* have recently 
been carried out with silage by Wood and Woodman. This is 
the method of the animal physiologist. It requires special 
equipment and great care, but gives most valuable informa¬ 
tion. The animal or animals concerned in the experiment 
must be kept under careful control with special harness for 
collection of faeces and urine and therefore in some measure 
under artificial conditions, so that the deductions may not be 
completely convincing to the farmer. 

The third method is by conducting feeding experiments. 
On the face of it this sounds simple and straightforward. 
If accurate results are required, however, it is found in practice 
that many difficulties have to be surmounted, not only as 
regards selection of uniform animals, provision of comparable 
accommodation, and careful feeding, but, of much greater 
consequence, the organizing of the details of the ration itself. 

In planning and conducting a feeding experiment with 
silage, the following difficulties must be considered and as 
far as possible overcome :— 

(i) Silage, as coxmnonly made in this country, is composed of 
a mixture of crops containing oats and tares, and sometimes 
other plants. With what food shall it be compared ? In the 
farmer’s mind, it is grown and fed in substitution for roots ; 
but it is impossible to compare oat 6uid tare silage with roots 
directly in a feeding experiment with the hope of obtaining 
a useful result, because the food constituents are so diHerent 
—see Table I, which gives t3rpical analyses of the dry matter 
of oat and tare silage, oat and tare hay, and mangold. 

* Wood & Woodman i “ The Digestibility of Qat i^d Tare Silage^** 
JoKT. of Aq^. Soi; July, 1921, 
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table I.—Composition of Dby Mattes. 


Crude protein 

Ccu'bohydrate 

Crude oil (ether extract) 

Crude fibre 

Ash 


Oat and 

OcU and tare 

Mangolds 

tare hay 

silage 

14* 1 

16*4 

8*7 

43-3 

37*1 

78-0 

2-4 

5-2 

0-8 

31-5 

320 

60 

7-4 

8-8 

6-5 


As regards moisture, carbohydrates, fibre, and albuminoids, 
the two classes of food are essentially different. It is, of course', 
possible to adjust the remainder of the ration to compensate 
for these, but this destroys the first essential to accurate 
experiment, the testing of one variable only. In the first three 
experiments to be described, the advice of Dr. (now Sir John) 
Bussell* was taken, and the difficulty largely overcome by 
comparing oat and tare hay with the same crop made into 
silage. In the fourth experiment, maize silage was compared 
with roots, but in this case the composition of the two foods 
is more comparable. 

(ii) The second great danger in working with silage is due to the 
fact that the composition of silage varies greatly in the amount 
of dry matter which it contains. Sometimes it contains no 
more than 20 per cent, of dry matter, at other times it may 
contain 40 per cent. Table II shows the variation in dry matter 
of the silage fed during the course of the first experiment. 


TABLE II.— Pkbckntage of Dby Matteb in Rami les 


OF Silage Taken fbom the Same Silage during 
First Experiment. 

Fervent age of dry matter 

November 18 . , 

28'6 


24 . . 

30*4 


30 .. 

32*8 

December 

11 .. 

30-3 

tf 

17 . . 

30-0 

January 

4 . . 

3M 


10 .. 

29-6 

9f 

24 .. 

30-3 

February 

4 .. 

321 


10 .. 

34-2 

9* 

23 . . 

37-2 

March 

6 . . 

27 5 

it • • 

17 .. 

26-6 


The maximum variation in tho table is from 37-2 per cent, 
on February 23 to 25-6 per cent, on March 17. From these figures, 
it is clear that, if the same weight of fresh silage wore fed on 
the two dates, tho ration on February 23 would contain about 
60 per cent, more food than on March 17. It is obvious, therefore, 
that no feeding experiment with silage is reliable unless 
precautions are taken to check frequently the percentage of 
dry matter in the silage and to recalculate the we^ht of the 
ration. During the experiments about to be doscribed, the 
dry matter of the silage was determined once a fortnight at 
least, and of the hay at less frequent intervals. 

(iii) Lastly, for any feeding experiment it is always difficult to 
obtain two lots of oninqals that are really comparable. To 


♦ ^qu^al of The Farmers* Club, March, 1920. 
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illustrate this difficulty, feeding experiments are often carried 
out with dairy cows to test the value of any two rations. In 
this case inevitable variables occur in addition to those under 
experiment, e.^., dates of calving, total milk yields, rate of 
fall of milk yield, development of foetus, body weight, etc. 

An experiment designed to test the value of a food when 
fed to dairy cows can therefore yield but tmoertain results. 

In the experiments to be described, calves, approximately 
a year old, were selected. Animals of this age have grown 
beyond the ills of infancy and may be fed continuously for 
a period of four to six months, gaining weight steadily so 
as to be near baby beef at the end of the experiment if desired. 
This allows a long period of experimentation, so that, half 
way through the period, the rations may be transposed. 
Such a precaution provides an automatic check on any chance 
errors in dividing the animals into two lots at the beginning 
of the experiment. This precaution was always adopted in 
the experiments to be described below. 

Experiment I, 1920-21. —^This experiment, as well as 
Experiments II and III, was designed to compare the food 
values of equal quantities of dry matter contained in hay 
and in silage made from the same crop of oats and tares. 
The cattle under experiment numbered 24, and were 
selected from a bunch of 30 reared upon Howe Farm, the 
farm then occupied by the Plant Breeding Institute at 
Cambridge, where the experiment warS conducted. These 
cattle had been well reared and were all healthy. The 
following method was adopted for dividing the cattle into two 
equal lots, as in all the other experiments. Pairs of animals 
were selected as equally matched as possible in sex, age, 
growth, weight and quality. From each pair one animal was 
then put into each experimental pen. If one. of a pair was 
superior to the other, then care was taken when the next 
pair were divided to place the inferior animal of this pair in 
the same pen as the superior animal of the previous pair. 
When the selection was complete each pen of 12 animals was 
placed in a large yard under a space-boarded roof, provided 
with ample trough room so that all animals could feed com¬ 
fortably. Careful observation was maintained throughout 
the experiment to watch this point, and it was observed that 
all the animals fed most amicably, except in one case. In this 
case bullock No. 2 was found to be “ under-bullock ’’ and was 
immediately separated and placed in an adjoining small pen, 
where it obtained its proper share of the ration and fed 
Qontentedly. ^ 
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The cattle were watered once each day by being turned 
into a paddock where both pond and well water wei’e avail¬ 
able. It is recognized that this is a possible criticism of the 
experiment, since the silage ration contained about 15 lb. 
more moisture than the hay, but the basal ration always 
contained some roots, varying from 14 lb. per day to 21 lb. 
at the end of the experiment, and it was a matter of observa¬ 
tion that the cattle, whilst always drinking a little, at no 
time drank ravenously when given access to water. It was 
not possible to obviate this condition until the beginning of 
the third experiment, when water was laid on to the experi¬ 
mental yards, and thereafter water was always in front of the 
animals. The animals were bedded on straw, of which they 
ate small quantities. Care was always taken to supply bedding 
equally to each pen and, as far as observation could decide, 
each pen consumed equal quantities. 


The Rations .—^At the beginning of the experiment 
basal ration for all animals in both pens was 


the 


Straw chaft’ .. .. .. 2 lb. 

Roots—kohl rabi .. .. .. .. .. 14 ,, 

Palm kernel cake .. 2 ,, 

Crushed linseed .. .. . . . . . . J .. 

Bean meal .. .. .. . . . . .. i ,, 


In addition, the bullocks receiving oat and tare hay had 
8f lb. each and those receiving oat and tare silage 25^ lb. 
The percentage of dry material in the hay was 84, that of 
the silage at the beginning of the trial 28*5. The weight of 
silage required to supply the 12 bullocks with an equal 
quantity of dry matter to that in 8| lb. of hay was calculated 
as follow's :— 


12 hay bullocks received 12 x 8*75 = 105 Ib. liay |h‘i* day. 

105 lb. hay containing 84 per cent, dry mattej- contains 
84 

105 X -lb. dry matter. 

100 

84 84 100 

105 X -lb. dry matter are contained in 105 >. — / - -lb. of 

100 100 28-5 

silage containing 28*6 per cent, dry matter. 

This equals 309 lb. 

The 12 “ silage ’’ bullocks therefore received 309 lb. of 
silage(=26‘75 lb. each) per day during the period Noveml)er 
18 until the second sample of silage was analysed on 
November 24. After each analysis, the silage ration was 
recalculated so as to maintain equality of dry matter on lioth 
sides of the experiment. 
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TABLE in. 


Ration 

Dry 

Dig: crude 

Starch 


matter 

protein 

equifxdent 

2 lb. straw chaff .. 

1-7 

•02 


14 lb. kohl rabi 

1*8 

•10 


2 lb. palm kernel cake 

1*8 

•34 


i lb. bean meal 

•4 

•10 

? 

1 lb. linseed meal .. 

>45 

•12 


8} lb. oat and tare hay .. 

7*36 

•67 


Total in ration 

13-5 

1-25 


Requirements 5| cwt. bullock 

15-6 

1-36 



(Wood and Halnaix) 


The rations were designed, see Table III, to supply rather 
less than the food requirements in respect of total dry matter 
and digestible crude protein, given by Wood and Hainan*, 
so as to ensure the fullest possible consumption of the ration, 
since nothing is so disconcerting in the interpretation of a 
feeding experiment as the effect of unconsumed food, and 
nothing so detrimental to the thriving of the animals in 
practice as remnants of one meal remaining in the manger 
until the time of the next meal. As a result of this precaution, 
with the exception of one occasion during the first experiment, 
the whole of the ration offered to the animals was consumed 
in each of the four experiments. The exception occurred on 
March 15 and was due to a sudden deterioration in the quality 
of the silage, the bottom of the silo being found to contain 
sour (butyric) silage. In consequence of this the animals were 
weighed on March 16, and the experiment brought to a close. 

Apart from the sour silage mentioned, the silage was of good 
quality throughout and possessed the character of typical 
acid (acetic) silage. The quality of the oat and tare hay was 
good without being pronouncedly so. It was cut at the same 
time as the silage when maturity was ideal for silage but 
perhaps rather too old for ideal oat and tare hay. The oats 
were well forward in milk and some of the tare seeds half 
formed in the pod. It is important to record that occasionally, 
during the first eiperiments, but not in subsequent ones, 
half formed but undigested tare seeds could be found in the 
dung. The oat and tare silage was chaffed when put into the 
silo and fed as taken from it. The oat and tare hay was fed 
unchaffed. It was placed in circular cribs and covered either 
with a light wheel from a disused milkcart or a light cart 
tyre strung loosely with galvanized stranded wire, so that 
the cattle had to pull the hay either between the spokes of the 

* Composition and Nutritive Value of Feeding Stuffs, Wood^dHcdnan. 
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wheel or the meshes of the wire. This method was completely 
satisfactory, the cattle eating the whole of the hay without 
waste from littering the hay on the floor, as so often happens 
when long hay is fed. It is, in fact, a simple and economical 
refinement in feeding long hay, which might be more generally 
adopted in ordinary farm practice. 

As the experiment progressed, and the size and appetites 
of the animals increased, certain changes and augmentations 
were made in the ration to satisfy the appetites of the animals. 
In each case the increase in ration was made simultaneously 
to both hay-fed and silage-fed cattle. These increases are 
stated below :— 

December 10. Kohl rabi increased from 14 lb. to 17J lb. per head. 

December 13. Kohl rabi increased from 17J lb. to 21 lb. per head. 

^^IkoIiI rabi gradually substituted by mangolds, when 
January 1. i exhausted. 

February 3. (Beginning of second period.) 8traw chaff increased 
from 2 lb. to 3 lb. per head and mangolds from 
21 lb. to 25 lb. per head. 

In each of the first three experiments, the animals had 
to be weighed on a weighbridge located 1^ miles away. It 
was, therefore, only possible to weigh them once at the 
beginning and end of each period. This had its compensations, 
for the animals wore induced to empty their bowels by the 
walk to the weighbridge. On each occasion they were weighed 
at 10.30 a.m., having had no food or water on the morning of 
the weighing. 

The cattle were divided into two lots on November 18 and 
gradually accustomed to the experimental rations. Fourteen 
days later, on December 2, when properly settled to their 
rations, they were weighed and the experiment commenced. 
They were weighed again after a period of seven weeks on 
January 20, when the first part of the experiment was con¬ 
cluded. Between January 20 and February 3, a period of 
14 days, the rations were gradually changed over, so that the 
lot fed silage during the first part were fed the hay ration 
during the second part and vice versa, and were weighed on 
February 3. The cattle were weighed for the last time on 
March 16, after a period of 41 days, when, as previously stated, 
the quality of the silage changed from acid to sour. 

A careful record was kept of the health of the animals 
during the experiment. No important disorder was noticed 
except in the case of heifer No. 3. This heifer on February 13, 
during the second period, was found to be blown.’’ She was 
consequently drenched, but lost appetite for three days. On 
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February 16 she was apparently feeding normally but the 
final weighing showed that this illness had affected her gain 
in weight. 

Table IV gives the results of the experiment in terms of 
increased live weight of the animals. During the first part 
of the experiment, it shows that the 12 bullocks fed on the 
silage ration gave, on average, an increased live weight of 
79 lb. in 49 days, equivalent to 1*61 lb. per day as compared 
with an average increase of only 49 lb., equivalent to 1 lb. 
per day by the bullocks fed on the hay ration. In the 
second half of the experiment, the average increase in live 
weight of the silage-fed cattle is not so pronouncedly superior 
to the hay-fed cattle, being 48 lb. in 41 days, equivalent to 
1*16 lb. per day compared with 45 lb., equivalent to 1*10 lb. 
per day, but the silage-fed cattle were handicapped in two 
respects, firstly, because No. 3 was sick during the experi¬ 
ment and gained only 6 lb. in the period, and, secondly, 
because the quality of silage suddenly changed from “ acid '' 
to “ sour,’’ in consequence of which the animals refused to 
clear up the ration before the experiment was abruptly con¬ 
cluded. This failure to clear up the ration meant that at the 
final weighing the stomach and intestines of the silage-fed 
cattle had lesser contents than normal, and hence depre¬ 
ciated the weight of the bullocks by this amount. 

Experiment n, 1921-22.— The second experiment was 
designed on similar lines to that of the first with a few minor 
alterations, as follows ;— 

The cattle on this occasion numbered only 16, eight on 
either side of the experiment. The basal ration at the 
beginning of the experiment, on December 8, was as follows :— 
Straw chaff .. .. .. .. 3 lb. 

Roots—^kohl rabi .. .. .. 14 „ 

Palm kernel cake .. .. 

Bean meal .. .. .. .. 

In addition, the bullocks receiving oat and tare hay had 
8 lb. per day each and those on silage an equal dry weight 
of food in this form, calculations for correction due to altera¬ 
tion of per cent, of dry matter being carried out frequently 
as before. The quality of the oat and tare hay was in this 
case exceptionally good, the crop both for hay and silage 
having been out at an earlier stage of maturity and harvested 
in good order, and the whole was digested perfectly. 

The quality of the oat and tare silage was also exceptionally 
good, being of the green fruity type, but, during the period 
December 26 to January 12, some amount of secondary 
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fermentation occurred on the exposed surface of the silage 
owing to careless digging of the silage—^the workman dug 
deeply in one place instead of taking off the silage in shallow 
layers. As far as possible this altered silage was thrown aside, 
but some of it was mixed with the good silage and rendered 
it less palatable. With this exception the quality of the silage 
was excellent throughout. 

The cattle were sorted into two lots on November 24 and 
put on to their respective rations. By December 8 they had 
settled down, were feeding well and the experiment started, 
the animals being weighed on this day. The first part of 
the experiment continued until February 9, a period of 63 
days. The rations were then transposed and a fortnight 
allowed for the cattle to settle down to the changed food. 
They were weighed again on February 23 when the second 
period started and this period lasted until April 13—49 days. 

The record of the health of the animals during the 
experimental period shows only one important disorder; 
No. 12, on December 26 and 27, was constipated and twice 
drenched with castor oil and linseed oil. This was during 
silage feeding, but the incident appeared to have little adverse 
effect upon the growth of this animal. 

Table V gives the results of the second experiment, set 
out exactly as those for the first. During the first period of 
63 days the eight bullocks given silage made an average live 
weight increase of 105 lb. (=1-67 lb. per day). Compared 
with this the eight hay-fed bullocks made an average live 
weight increase of 89 lb. (=1-41 lb. per day). During the second 
period of 49 days the silage-fed bullocks made an average 
live weight increase of 79 lb. (=1-61 lb. per day), while those 
fed hay made 68 lb. (=1«18 lb. per day). In both parts of this 
experiment the silage-fed animals made a substantially larger 
gain than the hay-fed animals. 

An interesting corroboration of the value of silage occurred 
during this experiment. For the purpose of assessing the costs 
of the experiments the cattle were valued before and after 
each experiment. It happened, however, that the professional 
valuer was unable to make the first valuation until December 
16—after the cattle had been on the experimental rations, 
including the preliminary period, for 23 days. Without being 
instructed to do so the valuer made a separate valuation of- 
each lot. Those on the hay ration were valued at £11 16s. Od. 
per head, and those on the silage at £13, a difference of 25s. 
per head. The valuer also expressed the opinion that the 
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cattle had not been well divided. At the end of the experi¬ 
ment, when the cattle came to be revalued, the valuer was 
asked to value each lot separately once more and was not told 
which lot were now receiving silage. Again he made a wide 
difference, but transposed his figures. The lot feeding on 
silage at the time of the first valuation, and estimated at 258. 
per head above the other lot feeding on hay, was now valiiecl 
when feeding on hay at 22s. fid. less than the other lot now 
feeding on silage. It is a matter of common observation that 
animals, when feeding on silage, always look well in their 
coats, and probably this condition misled the valuer, but 
as far as it goes it confirms the value of silage. 

(To be comiuded vext month.) 

* * * M* ^ ^ ^ 

THE ECONOMIC POSSIBILITIES OF RICE 
GRASS (SPARTINA TOWNSENDII) 

III.- COMPOSITION AND NUTRITIVE VALUE 

Frank Knowles, F.I.C., 

East Anglian histitute of Agricvlture. 

As Essex is a county likely to be affected l)y the growth 
of this grass, it was dec'ided to carry out feeding experiments 
with it. The reason for doing so was that the only known 
recorded information on this point is that given by Oliv’^er in 
the Journal of Ecology, Vol. Xill, No. 1, 1925. Oliver here 
states : “ As a fodder, Spartina is eagerly devoured by beasts 
of all Ivinds. 1 have seen cows, horses, ponies, donkeys, pigs 
and sheep grazing on it in Foolc Harbour. They go down 
to the meadows almost before the tide has run off and gorge 
themselves on it. Farmers find Spartina to be a useful reserve 
feed, and it is cut and stacked for winter use. Opinions differ 
as to whether it taints the milk or not, but on the whole the 
weight of opinion seems against making use of it for dairy 
cows. So far as I knows proper fcHiding tests have never been 
made.’’ 

As a preliminary to the feeding trials it was thought desir¬ 
able to ascertain the possible nutritive value of Spartina by 
chemical analysis. The results of such analysis are set out 
below and compared with figures for average meadow hays. 

Analyses of Spartina Townsendii.— (a) A sample of the 
grass was obtained on July 4, 1927. The following figures 
are given for the wet and moisture-free material, and the 
dry matter figures are compared with those calculated for 
very good, good and poor meadow hay from the figures given 
in the Ministry’s Publication, Rations for Live Stock. 
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This samj)k‘ when driod, th(‘rvf(Rv, was of s()Jii(*what 
similar chemical comj)ositi()n to good or vc^ry good m(‘ad{)w 
hay. The mineral comj)ositioii of the }}lant is, Jiowever, 
somewhat unusual, as might be expected from its habit of 
growth. 

(b) For the purpose of the feeding trials, (k lailt'd beloAv, 
two samples of Spartina, each amounting to about 10 ewt., 
of the dried plant were obtained from JV)ol(‘ Harbour. The 
first sample was cut on July 18, and s])read out on a dricj* 
piece of land within about 40 yards of the sea where it was 
roughly dried for a period of a week of rainless but dull 
weather, put into bags and dispatched on an eight-day rail¬ 
way journey. On arrival it was spread out in bright sunshine 
for tliree days to “ make ” thoroughly. The dry material 
was then chaffed and the chaff spread out on the clean floor 
of an airy room for about a month, with frequent turning 
and mixing to ensure an even moisture content throughout. 

3q2 
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It is noteworthy that, even after this length of time and in 
the chaffed condition, the sample retained about 18^ per 
cent, of moisture. In the green condition, and during the 
haymaking process, there was a decided smell of the sea and 
to a lesser degree also of seaweed. This smell persisted in the 
dried hay. 

At the outset it should be observed that this sample can 
hardly be taken as representing the best possible Spartina hay. 

In the first place, if Spartina were grown as a crop it is 
unlikely that the conditions for haymaking would be as 
bad as those obtaining on the mud of Poole Harbour; and, 
in the second, under proper conditions the hay would not 
have its nutritive value lowered by admixture with dead 
woody material of a previous growth as was the case with the 
sample obtained for this experiment. How much the nutritive 
value of this sample was lowered by these factors can be seen 
by comparing its analysis with that of a second cut, taken 
exactly seven weeks afterwards, from the identical spot where 
the first sample had grown. Perhaps the most astonishing 
thing about this second cut or aftermath was the extreme 
vigour of growth in so short a period, the young shoots being 
from 18 to 20 inches in length, and the yield apparently as 
heavy as had been obtained at the previous cutting. It should 
also be borne in mind that this growth was made during the 
latter part of July and in August, during which months the 
growth of ordinary pasture grass is normally small. 

The following figures give an analysis of the dry matter 
of the Spartina hay used in the first experiment, compared 


with that of aftermath from the same 

spot and with good 

and poor meadow hay. 

Good 
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Spartina 
hay, with 

Foot 


meadow 

aftermath, 
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old growth 

meadow 
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used in the 
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Ether extract 
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growth 

2-54 

experiment 
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1*63 

1-75 

Crude protein 

11-32 
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7-90 
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39-08 

Nitrogen - free extrac¬ 
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6-47 

— 

True protein percentage 

of crude protein 

— 

78-3 

81-9 

— 
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The figures indicate that considerable loss had occurred in 
the silica-free ash constituents and in protein content of the 
Spartina hay fed to the animals, when compared with the 
Spartina aftermath. It would appear, therefore, desirable, 
where the best hay is to be obtained, to have better conditions 
for the making process than those obtaining near the water side. 
This is shown by the fact that much bettor quality hay was made 
at the Institute when the green plants were obtained and the hay 
made more quickly ; also by the fact that the first sample 
of hay from Poole, which experienced only dull days during 
its drjdng there, gave indications by its smell that some slight 
fermentation of an unusual character had proceeded. This 
smell was absent from the second sample, which had better 
weather conditions for the making, and was less time on the 
railway journey before being spread out here for the final 
stages of making. 

The sample of hay, for the second experiment, was 
cut on August 28, and, roughly made at Poole during eight 
days of rainless weather, reached Chelmsford three days 
later in a semi-green condition. The weather now experienced 
was so bad that the haymaking could not proceed and the 
partly dried grass was kept under cover for about a mouth 
when it was chaffed and spread out on the floor of an out¬ 
building for about a week, and then on the floor of a warm 
and airy room for a further fortnight. 

Feeding Trials. —The feeding trials were directed towards 
a determination of digestibility of the animal nutrients 
present when made into hay. Three factors beyond control 
have doubtless affected the results to some extent. They 
are :— 

(1) Absence of local supplies of Spartina. 

(2) The lack of previous attention to the Spaitina beds 
from which our samples were derived. 

(3) The extremely bad weather for haymaking in 1927. 

The Digestibility Trials were carried out with two 12 months’ 

old Border-Leicester-Suffolk wether sheep. The shcej) were 
confined in the usual stalls designed for this kind of work 
and wore a light harness to which was attached a suitable 
rubber-lined bag and rubber funnel for collection of the 
whole of the faeces and urine respectively. It was found that 
the sheep readily ate green Spariina on first acquaintance 
with it, and that no difficulty was experienced in getting 
them to eat moderate quality Spartina hay three days after 
their arrival from the farm. 
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(1) In the first trial, the actual experimental period was 
nine days ; but the animals underwent a preliminary period 
of nine days on the diet to clear them of food previously 
consumed. 

(2) At the conclusion of the first experiment the sheep were 
allowed liberty for a j)eriod of six weeks before the com¬ 
mencement of the second trial. During the last month of this 
period, they njceived nothing but Hpartina hay, whicli they 
were allowed to consume ad lib. I'he sht^ef) were fed in their 
stalls on th(' fixed ration for four days bc'forc records were 
taken of the quantities of faeces and urine voided. The 
ex{)erimental period was then commenced ajid was of 11 
days* duration. 

The mean digestibility coefficients, i.c., percentage digested 
of the nutrients of the two sampkis of Spartina hay harvested 
at an interval of six weeks, are compared below :— 


Ktliei extract 
eVudo protein 
eVudo fibre . . 

Nitrogen-froo extractives .. 


thirst mrrffdc in 
poor condition 
40-5 
3<);{ 

02-0 

48-5 


Secoml sample in 
better condUion 

39 
4r>-7 
()(> 

40 


Conclusions. —Poor Spartina hay is similar ip. composition, 
apart from mineral matter, to poor meadow hay and is fully 
as digestible. 

It is evident that Spartina liay contains no poisonous 
properties, since the sheep were fed on it and maintained in 
perfect health throughout a period of two months. No signs 
of constipation were noticed, even when the sheep were in 
close confinement and fed solely on the hay. At the end of 
the second trial, the sheep were examined by a sheep farmer 
of experience who pronounced them to bo in good condition. 

A great diminution in the volume of urine voided and of 
water consumed was noticed when the sheep were fed with 
clover hay at the end of the trials. 

If very indifferently made Spartina hay has a nutritive 
value equal to that of poor meadow hay, it does not seem 
unreasonable to suppose that Spartina could be equal to 
good meadow hay if favourable haymaking conditions could 
be obtained. This observation is borne out by the results of 
the analysis of the Spartina aftermath. 

Alternatively, it might be worth while to consider making 
Spartina silage, particularly as it would probably be some 
years before the land newly colonized by the plant would be 
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sufficiently consolidated to allow of grazing by heavy stock. 
Spartina silage might contioiv’^ably be better suited for stock 
than either the green plant or the hay, as a good deal of the 
salt would probably be expelled during ensiling. 

sje :}* * * * 

A STUDENT’S IMPRESSIONS OF A 
DANISH FARM 

John P. Maule, B.A. 

The following notes give some account of the working of a 
large Danish farm near (bponhagen. As is well known, Den¬ 
mark is mainly a land of small farms ; consequently, the 
methods and practices on the farm under review^ vary, in many 
respects, from those of the average holding. This may be better 
appreciated, j)erhaps, by a brief mention of some of the general 
practices on the smaller farms, contributing features to 
the countryside which appear strange to British eyes—the 
absence, for insta*ace, of hay and corn ricks ; the tethering of 
cattle and horses on the leys ; the large amount of rye grown ; 
and, above all, the absence of hedges and hedgerow trees, 
and the utilization of nearly every corner of land capable of 
producing a crop. 

Practically all hay and corn is stored under cover, the utmost 
use being made of loft space in the roofs over stables and 
cow^sheds. One aim of the small farmers is to grow sufficient 
fodder on their holdings to keep their stock all the year round, 
and avoid buying anything except essential meals and cake. 
Occasionally, on tlicse small farms, one may see cows folded on 
young oats or barley in the early summer ; either this com crop 
is grazed again later, or, if oats, is allowed to grow and yield 
a grain crop in the late summer for homo consumption. Lucerne 
is grown on many farms for forage, and is usually left down for 
a number of years. Rye replaces wheat for bread-making, 
being better adapted to the light soils. Temporary leys are 
an important item in every rotation, the farmers aiming at 
getting a sufficient crop to provide keep for their stock through¬ 
out the summer. Frequent and close grazing seems to bo the 
best way to get as much out of the ley as possible, and to ensure 
this, it is customary to tether the cattle and horses on leys 
during the summer. This practice has the advantage of close 
grazing all over the field, and an equal distribution of manure. 

On the other hand, the animals get little choice and fre¬ 
quently leave small patches where they have dunged ; also, 
it necessitates frequent changing of position, up to six or sevou 
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times a day being quite usual. On the small farms this is not 
a great drawback, but on some of the bigger farms, recently, 
the practice has been given up in favour of the free grazing 
which is normal in Great Britain. 

The farm on which the writer stayed consists of 560 acres, 
of which only 65 are permanent grass. It is divided into two 
parts, each having a set of farm buildings, kept very clean, 
and in excellent repair. Being situated near Copenhagen, it 
is favourably placed for a market, so that it is advantageous 
to grow high-grade crops for sale. Wheat, for instance, is 
grown instead of rye ; also barley, chiefly for malting purposes. 
In addition, milk from a herd of 80 cows, of the Red Danish 
breed, is taken daily by lorry to a dairy in the city. 

Twenty men (increased to 30 in the summer) are usually 
employed on the farm, six of them on the dairy side and the 
remainder on the arable. Some of the 24 working horses on 
the farm are of Jutland breed, others imported Belgian, one 
man being responsible for each pair. 

The soil is principally a light sandy loam. In parts, however, 
it is heavier and contains a high percentage of chalk (94 per 
cent, of CaCog), while a considerable area is very light indeed, 
with pure sand only a few feet below the surface. The farm is 
worked on two 8-course rotations, as given later. 

The 8-year (sometimes 9-year) rotation is usual throughout 
Denmark, it having been foimd that an interval of six or seven 
years between the temporary leys decreases the liability of 
clovers to disease. To lessen the chances of clover disease 
also, clover and rye-grass are never used alone, more varied 
mixtures being employed than is usual in this country. A 
mixture frequently adopted is as follows :— 

Lh, per acre. 

Early red clover .. .. .. 7 

Lucerne .. .. .. .. 

Bird’s-foot trefoil.3 J 

Perennial rye-grass .. •. 3f 

Italian rye-grass .. .. • • l| 

Cocksfoot . 

Timothy .If 

Tall oat-grass .2f 

In the first year the seeds are often grazed once in the 
autumn after the barley has been harvested, and, if there is 
sufficient growth, again in the spring. It depends on the 
weather how much growth is made and how many grazings 
are possible in the summer. In the second year, the ley is 
kept for hay and the aftermath is grazed. 

The preparation of the soil for com crops is very simple, 
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and usually consists in once ploughing and then harrowing 
down two or three times before drilling. For roots, the land 
is harrowed as often as is necessary to get a fine tilth, and is 
then usually rolled once or twice, the seed drilled on the flat 
in rows 20 in. to 22 in. apart and then consolidated by means 
of a disc or ring roller, which presses the earth together on 
each side of the seed. 

The manuring of the 8-course rotation aims at improving 
the soil and also getting crops of good quality. It should bo 
noted that all farmyard and liquid manure is carefully con¬ 
served and used. 

The following table shows the rotation employed and the 


manures 

applied to each crop 

in the rotation ;— 

Year 

Per acre 

1st 

Mangolds 

about 20 tons F.Y.M. (applied 
in winter). 

1J cwt. Potash salts (37 per 
cent.) 

21 cwt. Nitrate of Soda 

2ncl 

Barley 

cwt. Superphosphate 
f cwt. Nitrate of Lime 

3rd 

Potatoes .. 

about 20 tons F.Y.M. (applied 
in winter) 

IJ cwt. Sulphate of Ammonia 
Lic^uid Manure after planting 

4th 

Barley 

f cwt. Nitrate of Lime 

6th 

Seeds 

No manure 

6th 

Seeds 

IJ cwt. Super]:)hosphato 

I cwt. Nitrate of Lime 

7th 

Oats 

1 cwt. Nitrate of Lime 

8th 

Wheat 

l| cwt. Superfihosphate 
f cwt. Potash Salts (37 per 
cent.) 

2 cwt. Nitrate of Lime 
(applied in spring) 


The permanent grass is manured with 

IJ cwt. Superphosphate 
I cwt. Nitrate of Lime 
I cwt. Potash salts (37 per 
cent.) 


This manuring of the rotation may be open to criticism, but 
the results are certainly patisfactory and the yield of crops 
high, being approximately as follows :— 


Mangolds 

Barley 

Oats 

Wheats 


30—40 tons per acre 
21—23 cwt. „ „ 

26*"~27 cwt. „ 


Potatoes about 7 tons ofiWare. 


The production of mUk and, also, to a lesser degree, bacon, 
is important and must be considered in some detail. On this 
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farm tho production of bacon is subsidiary to that of milk, 
as all the whole milk is sold for direct consumption, so that 
the pigs are not fed on skim milk, as is the practice on the 
smaller farms w^here the milk is used for butter making and 
the skim milk is returned and fed to the pigs. During the 
time the writer was on the farm the pigs were in temporary 
quarters during the construction of a new building, and bacon 
production was not at its maximum. Bacon pigs, howeyer, are 
generally reared and are sold to a co-operative factory about 10 
miles away. 

Tho treatment of a heifer calf which would eventually join 
the milking herd can be given in detail, though it must bo 
confessed that no explanation was given of tho practices 
involved. When the calf is bom in fiutumh (which is usual) 
it remains at least three da^’^s with the cow, after winch it is 
taken away and fed on one or one and a half litres (about one- 
third of a gallon) of whole milk throe times a day, the quantity 
being increased to two litres three times a day when tho animal 
is able to digest it. When it is about a fortnight old, and is able 
to nibble solid food, it gets a little hay and linseed cake and oats, 
mixed together, every day. At about a month old it is given 
a mangold or two per day. Until the calf is three months old 
tho milk is continued, being then dilutcnl with water and de¬ 
creased in quantity until, at five months, it is discontinued 
altogether. 

At this age the calf's ration consists of— 

Hay .. .. (fl Ifh, Liiweofl cake . 1 J}». 

Oats .. .. 1 Ib. Mangolds., about 15 lb. 

In the spring, when about six months old, the calf is put 
out to grass. (Sx)riiig-bom calves receive I lb. of cake and 
oats together per day at this stage.) At a year old, the calf is 
taken in again and given hay, straws and mangolds —ad Hh ,— 
and 1-2 lb. of cake and oats per day. When one and half years 
old the heifer is injected with contagious abortion bacilli, and 
after a fortnight a second injection is givmi. It is then kept 
in about two months or so, depending on its size and health, 
before going to the bull, so that it should calve at nearly two 
and a half years old. During the period of gestation (summer) 
the heifer is on grass alone, and is only taken in one month 
before calving, being fed up a little before it is due to calve, 
although neither before nor directly afterwards is it fed too 
liberally. During this month it also receives one ounce a day 
of di-calcium phosphate. When the calf is removed from the 
cow, three days after birth, the ration of the mother is fixed 
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according to the milk yield, allowing a slight excess to force 
her to yield more if yxissible. 

The wiiitc^r rations of the cows, the b(\st of which yield from 
five to six gallons ])er day, are made iij) somew hat as follows :— 

Nub more thiui <»(> IIj. uf numf.'ul<ls to all uows, 10 lb. of bay 

to the Ih'hI rows, aii<l about. 2 lb. ut hav and 12 lb. of st law to tliu 
worst. 

'^riie ainou-ut of (“OTicunt latos, ac* o’dnii?. to yield, wore as follows : — 


1 1 li>. 

0(1 tj ...J II) 

22 

.. 5| Iij ,, 

;i.'{ r. 

sj u" „ 

44 ,, 

12 i:t .. 

f/Tj ,, 

15i 17j 

(jh ,, 

„ L'(t II). 


Tho aoiH-oiitralod ration caaisistod (H)2t)) of (Mpiai wei;i;hts of liiiBi od 
(•ak(‘, o(M*onul ciikt,'. sunllowc'i o«da‘, .md btaii. 

Ill summer tlie cows are ke[)t ont oF iloors entirely for four 
months, i.ether(‘d on the I<»ys ; only tJie best cows (?‘.e. those 
giving about four gallons or g(d a ration of cake to 

supplement the grass. They art^ mi!k(x! ihiva times a day, out 
of doors, all the milking b(‘ing douf^ by band. In winter they 
do not go out of lh(* cowshed at all, sinct^ it is usually too cold, 
and they are milked threi^ or four times a day--at 4 a.m., 
11 a.m., r).:Ul p.m., and again at 9 p.m., when only cows giving 
40 lb. arc milked again. 

Th(^ c()wsh(‘.ds arc roomy tind well ventilated, with a low 
ceiling and loft alxnib find tliev *in^ fihvfiys kept w^hitewashed. 
The standings are entirely of concrete, with chain ties, and a 
concr(‘te trough which starve s for both food and water. These 
troughs run the kaigth of the standings find are filled by one 
tap at the end. 

The method of feinling th<^ cows during the winter, when they 
are in the cowshed, is roughly as follows : — 

''Pbe ordnifii’v cows jirc^ fed 1wi(*o iiiid the b(\-^a cows threo times a 
day. The two mam times of OmmIuhc aio after the early luornm^j: 
anil mid-day mi livings ; bub after tlieir last, milking at p.m. the 
liest cows (about. .‘lU) a part, of th('ir cake I'rdiori. TIk' usual 

iiK^thod IS to give first, of all oiie-half or ono-t.liird oi IIk' eake ration, 
tins biMiig fed in blie troughs. VViic‘ii bins has beiai coiwumcid, the 
troughs ar(‘ Irllcd with v\ater tor the cows to drink, aticr which the 
whole mangolds jik* jiut. iii the water so that, as the cows ])ush 
thorn about in eating them some of tlie mud is washed off. ba.stly, 
the troughs ni'(* laiiptied, and tho hay and straw is fed so that they 
can fill up as tlK*y jecjuut3. 

Tlic'V are also given about 1* 11 oz. of (*]jalk pei' day, accoiclrng 
to 81ZO, awJ about. 1 <>z. of wait |)or .lay. 'J’ho hay iw also saltci 
(this helps to preserve it in the lofts) so that the ijows shoukl not 
suffer from lack of minerals. 

In 1926 -26 tho very best cows gave 1,500-1,700 gal. of 
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milk in the year (equivalent to 6S0-700 lb. of buttw), and 
the majority of cows averaged 1,000 gal. in the year (460 lb. 
of butter), ccmtaining 4'02 per wat. of butter fat. In this year 
the herd suffered to some extent from foot-and-mouth disease. 

Six men are responsible for looking after the herd and the 
calves and pigs. Five of them milk the cows by hand, and 
carry out their jobs as follows:— 

One man cools the milk and is responsible for the dairy; 

Two men look after and feed the calves and pigs after milking; 

Two men feed all the cows; 

One man cleans the stalls; the sixth man spends his time 
cleaning the cows and giving them fresh bedding before 
every milking. 

When th^ men are not employed between milking hours 
they ate allowed to have the time off, thus avoiding too long 
hours occasioned by extra milking. 

All the milk is sold in Copenhagen as “ Children’s Milk ” 
(BOmemaelk), and for this purpose has to be up to a certain 
standard. The cows are inspected by veterinary officers twice 
yearly, and are tested for tuberculosis. The milk is weighed 
and recorded, and samples are taken for analysis once every 
fortnight. The rations for all cows suppljring “ Children’s 
Milk ” are under snpervi.<iion, and, in this connexion, turnips 
and silage are not allowed to be fed to the cows, nor are large 
quantities of roots of any sort—Whence the limit of 66 lb. 
mentioned before. 

The price paid for this milk is higher than for ordinary milk 
and, in 1025-26, the receipts for milk sold off the farm were 
about £3,000. 

It should be noted in passing that the bulls used were highly 
bred, particular attention being paid to the milk records of 
their dams. They were purchased from the famous Kolle- 
Kolle Farm, noted for its breeding of high-class stock. 

In dealing with the financial aspect of this farm, the writer 
was, unfortunately, not in a position to ascertain definite 
fi^pues relating to costs of production and so forth. It appeared 
that most of the profits were put back into the farm in im¬ 
provements, such, for instance, as the draining of a lake 
for permanent grass—^which has proved decidedly beneficial. 

The milk production was undoubtedly a very remunerative 
side of the farming. It may seem to the reader, in view of the 
heavy labour bill and liberal treatment of the young stock, 
that this is doubtful, but the writer is convinced that aiay extra 
expenditure was amply repaid by the efficiency of both the 
animals cmd the deury staff. 
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As regards wages, the system was for the majority of the men 
to be boarded and fed on the farm in a cottage adjoining the 
farmhouse. In addition to this, they were paid approximately 
£2 15s. per month. 

In conclusion, let it be said that the farm as a whole is 
undoubtedly a financial success, and this should be a sufficient 
argument in support of the methods involved. No criticism 
of these methods, some of which are not common in England, 
has been suggested, and it is left for the reader to judge for 
himself and form his own opinion of the practices that have 
undoubtedly been found successful on this farm. 

♦ ♦ « 

THE FEEDING OF BEES 

D. M. T. Morland, M.A., 

Bee Research Institute, Rothamsted Experimental Station. 

The natural food of bees is honey and pollen. Honey is 
composed of carbohydrates and is the typical food of adult 
bees, supplying the energy for the work of the hive and for 
maintaining the temperature of the bees, both summer and 
winter. It is derived by the concentration and inversion of 
the nectar of flowers. Pollen is a nitrogenous food, and is 
necessary for the production of brood. It is present in 
sufficient quantity at most seasons of the year. Accoiding to 
Parker the feeding of artificial substitutes for pollen is not to 
be recommended. 

It has long been the custom to feed sugar in some form or 
other to bees. The ancients used to supply them with figs, 
dates, raisins and sweet wine. Apart from the special needs 
of queen breeders, and others, sugar feeding may be divided 
under two headings :— 

(1) To supply a deficiency of stores. Hero a relatively 
concentrated solution of sugar is given as a substitute 
for honey and is fed rapidly to the bees. This is the 
usual practice in autumn feeding. 

(2) To stimulate the rearing of brood. For this purpose 
a more dilute solution of sugar is fed slowly to imitate 
a constant supply of nectar. This is practised (a) in 
autumn, to provide young bees for wintering ; (b) in 
spring, to build up a foraging force for the honeyflow. 

Under certain conditions, and at certain seasons of the 
year, granulated sugar may be fed dry, provided water is at 
the same time available to the bees (Simmins). Candy made 
from white sugar is used for emergency winter feed, because 
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it is not so liable to cause excitement as syrup. For si^ng 
stimulation, honey may be used, provided it is from an 
unimpeachable source. It is said to give better results for 
this purpose than sugar syrup, probably owing to the protein 
and mineral salts, and possibly also to enzymes and accessory 
food factors, which it contains. 

Cane versus Beet Sugar.— The commonest mode of feeding 
is by means of sugar syrup. It is generally agre^ed that this 
should be propanxl from ivfiued white sugar. Sugars which 
contain considerable quantities of impurities may be satis¬ 
factory when used for immediate^ consumption at times when 
the bees can take frt^quent cleansing flights. On the other 
hand, when used for winter consumption, even small quantities 
of indigestible non-sugars accumulate during the rest period 
and causes serioUvS symptoms of dysentery in spring. For this 
reason commercial glucose syrup (which is prepared from 
starch and contains dextrins), brown sugar, and molasses are 
uiiHiiitable food for fiees. 

Much has been said as to the unsuitability of beet sugar 
for feeding bees, and many bee-keepers go to considerable 
trouble to obtain sugar known to have been prepared from 
sugar cane. Apparently this is partly due to a misapprehen¬ 
sion as to the meaning of the ti‘nn cane sugar. Cane sugar, 

“ sucrose ” or “ saccharose,” is the name of a definite chemical 
compound. It is obtained commercially from both the sugar 
cane and the beet, besides being present in numerous other 
plants. 

Both the product of the refineries, and the so-called 

plantation white” and ‘factory white,” which are now 
prepared direct at the cane mills and beet sugar factories, are 
of a very high degree of purity, and it is not easy to hoc what 
deleterious substance there could be which could have harmful 
effects when present in such minuter quantities as the analyses 
permit. An attempt has been made at the Bee Research 
Institute at Rothamsted to trace the blame to raffinoso- 
trisacoharide which is present in beets but not in sugar cane. 
It was thought that, since analyses of sugar are usually based 
on polarimetric estimations and since raffinose has a specific 
rotation higher than that of cane sugar, not only might 
rafiSnose itself be present, but that if it were present it might 
allow some optically inactive substanoe to pass undetected. 
It was found on inquiry, however, that there had been a 

raffinose scare ” at one time, when w'holesafe buyers were 
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afraid that they were paying too highly for their sugar on a 
polarimetric estimation, and it was clear that not only were 
analysts fully alive to this possibility, but that raffinose very 
seldom found its way into even crude sugar, but remained in 
the molasses. ♦ 

Dr. Phillips in America has made feeding tests with bees 
on a number of sugars and non-sugai's. Raffinose was found 
to be entirely iion-assimilable by the bee. Assuming that any 
quantity of raffinose^ were present in winter stf)res, it would 
accumulate in the large intestines of the ovc^rwiutering bees, 
just as dextrin and other indigestible substances are known 
to do, and dysentery would ensue. 

In a preliminary experiment, covering the w inter 1927-28, 
four colonies of bees were fed on cane sugar of West Indian 
origin, and four others of similar anteccHlents on beet sugar 
from Czccho-Slovakia.*** Owing to the poor season of 1927, 
the amount of natural stores in the hives was not great. The 
feeding was done with syrup at the concentration of two parts 
sugar, one part water by weight. Tlie usual type of rapid 
feeder was used. No attempt was ma(h‘ to invert the sugar. 
The feeding was done later in the season than would normally 
be advisable. All colonies were fed at the same times, save 
towards the end, wffien the syrup was not taken down by all. 
No difference was noted between the readiness wdth which the 
sugar was accepted. Ail the hives showed rather over 
20 lb. increase of weight between September 27 and 
December 2. Each colony was given a 2 lb. cake of candy, 
made from cane or beet sugar, respectively, during the 
latter part of December. These were not all consumed by 
spring. There was no great difference between the way the 
bees took the candy, though, if anything, the colonics getting 
beet sugar accepted it more readily. This is attributable to 
the fact that, inadvertently, the cane sugar candy turned out 
somewhat harder than that from beet. No signs of dysentery 
or distress were noted, and in spring the ‘‘ beet sugar ” and 
“ cane sugar ” colonies built up at about the same rate. 
About 20 lb. of stores were consumed between December 2, 
1927, and April 24, 1928. Feeding for spring stimulation was 
continued, using the two kinds of sugar, but since the bees 
were now flying freely, it was not to Ix) exj)ectcd that any 
difference would now be seen. 

♦The strain of boe usod in all wa.s Italian hybrid and ©very 

effort was made, prior to the ex|)©rimont, to render eacJi colony as 
uniform as pos.siblo with its follows. 
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BlvenkEL—^Honey coiudste mainly of inTert sugar, tiiat is a 
miztuK of approximately equal parts of dextrose and Iwrulose. 
The nectar of plants, from which it is derived, is largely sucrose. 
Invertase has been found to be present in the alimentary canal 
of the bee,* and the process of “ ripening ” honey comprises both 
the inversion of the sucrose of the nectar and the removal by 
evaporation of excess moisture. The inversion, begun in the 
honey stomach of the bees, is continued at hive temperature in 
the cells. Honey is handled several times before being sealed 
over (Park) and it is fair to assume that additions of the 
inverting ferment are made each time it is taken up by a bee. 
When weak syrup is fed slowly to bees for stimulative purposes 
the conditions are those of a mild honey flow, and the bees have 
plenty of time to invert the dilute solutioq. Usually such 
syrup is used at once for brood production and is not stored, 
or at any rate not sealed over. The difficulty with such 
83 rrup is that when given to the bees in large feeders it is 
liable to ferment in the vessel before it is taken down by the 
bees. To avoid this, many bee-keepers feed little and often, 
which much increases the labour involved where there are 
many stocks of bees to tend. It would be worth while to test 
the effect of various antiseptics on the inversion rate. 

In the case of rapid feeding the conditions are different. 
The more concentrated solution of sugar does not invite 
fermentation, but trouble is sometimes caused by crystalliza¬ 
tion in the feeder. In order to prevent this, and with the idea 
of helping the bees, the guide books advocate the addition of 
a weak acid, such as vinegar or tartaric acid. This is 
intended to be added and the syrup boiled for some time to 
bring about hydrolysis of the cane sugar. An experiment at 
Bothamsted, using acetic acid, showed that the time mid 
amount of acid usually recommended is not nearly enough to 
bring about a reasonable amount of inversion, .^ter boiling 
for 30 minutes, only about 15 per cent, of the sugar had 
been inverted. Identical results were independently obtained 
by Elser in Switzerland at about the same time. 

In the brewing trade, large quantities of invert sugar are 
manufactured from cane sugar by hydrolysis with hydro¬ 
chloric acid. Using a strong mineral acid, the inversion is 
very rapidly accomplished, but it would be unsafe in the 
hands of the average bee-keeper, who uses tinplate vessels, 
and is ignorant of the properties of the chemicals which he 
handles. 


♦ Paulovsky. 
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Stocks of bees in the experimental apiary at Rothamsted 
were fed in autumn with syrup which had been boiled with 
acetic acid for 5, 10, 15 and 30 minutes respectively. 
A control stock was fed with plain sugar syrup without the 
addition of acid. The feed was given at a moderate rate. 
Samples of the resultant “ honey ” from sealed combs were 
tested with the polarimeter. The analyses showed that 
inversion had proceeded further in the case of the plain syrup 
than where acid had been used. At the spring examination, no 
more granulation was found in the combs of the colony which 
had received plain sugar syrup than in those which had had 
the syrup boiled with acid. In each casc^ granulation was 
negligible. Sarin states that citric acid tends to inhibit the 
inversion of sugar by bees. The above results would seem to 
corroborate Sarin’s foldings. 


Feeding Expekimbnt with Cane and Beet Socak. 
Stigar 


Hive 

Bz=^Beet 

Weight 

on 

Weight 

on 


Weight on 

Number 

C^Cane 

Sept. 27, 

1927. 

Dec. 2, ] 

1927 

Apr. 24, 1928 



Ib. 


lb. 



lb. 

B3 

B 

80 


101 

2.2 


83J 

B2 

a 

081 


891 



77 

B1 

B 

ooj 


113J 

vS 

o 

05 

A7 

c 

791r 

O 

•va "t- 

99| 


ik 

82^ 

A5 

B 

77i 


901 

5 X 

§ 

784 

A3 

c 

70i 


95J 



7(ii 

A2 

B 

09| 


100 

® § 


824 

A1 

C 

— 

^•1 

931 



710 


Summaiy. —In conclusion it would appear :— 

(1) That the prejudice that has existed among bee-keepers 
against beet sugar has little or no foundation at the 
present day. 

(2) That the indiscriminate addition of drugs and 
disinfectants to bee-syrup is unwise, as wc do not know 
what efiFect they have on the inversion of ih(' sugar. 

(3) That the methods usually employed by beekeepers for 
inverting the sjrup with weak organic acuds aro in¬ 
effective and in the end defeat their intended result. 

(4) It would be better to start autumn feeding earlier than 
is frequently done, and, by feeding less concentrattKl 
syrup at a slower rate, to let the bees do their own 
inverting. It is sometimes objected that this leads to 
breeding rather than storing. It is preferable to have 
more young bees for spring and less old be^es for winter 
at the expense of a few pounds of syrup. 
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THE ALL-MASH METHOD OF FEEDING 
CHICKENS 

F. C. Bobby, N.D.A., N.D.P., 

Until Recently, Senior Research Assistant, National Institute 
of Poultry Husbandry, 

Thig present-day systems of feeding employed in chicken 
rearing in this country may be divided into three groups :— 

(a) Chicken Grain and Wet Mash. 

(b) Chicken Grain and Dry Mash. 

(c) Chicken Grain, Wet IMAsh and Dry Mash. 

Of these three systems, until comparatively recently, the 
first was given the preference, and even to-day large numbers of 
chicken rearers adhere to it. The dry mash system has taken 
a considerable time to establish itself as an efficient method 
because, it was argued, the danger of digestive troubles was 
inorea^sed. It has become apparent, however, that the reasons 
for this argument were more often due to the rations fed 
than to the method of feeding. A combination of the first 
two systems named has proved very satisfactory and is like¬ 
wise commonly used throughout the country. 

With the growth of large-scale egg production in England, 
the question of the labour attached to the rearing of a liurge 
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number of pullets for replacements became a real problem. 
To meet this labour problem in some degree the dry-mash 
system of feeding cliicks was introduced, and where proper 
management ejdsted entirely satisfactory results justified the 
choice of the system. It is of interest to note here that during 
the spring of 1927 between 1,100 and 1,200 vigorous pullets 
of both light and heavy breeds were raised at the National 
Institute of Poultry Husbandry on dry rntish and cliickon 
grains only. The mortality among this young stock was 
appreciably less than 10 per cent., which figure must be 
considered good when largo numbers of chickens are raised. 

Again, if one studies the compositions of grain and mash 
mixtures used for chickens during even the last 10 years, 
it will be readily seen that very complicated and expensive 
rations have been advised. Coupled with this, it has in many 
cases been recommended that changes of rations shall be 
made with the varying age of the chicken. I'his to the novice, 
and to many with greater experience, is not only confusing 
but often impracticable where large numbers of chicks are 
being reared during the spring months. 

To-day, if satisfactory profits are to bo made, the i>oultry 
farmer is faced with the problem of cutting his costs of pro¬ 
duction, whether of eggs or of pullets, to the minimum. Thus 
it would seem that any advance towards simplifying the 
rearing of chickens, and lowering labour costs, must be of great 
advantage in the future. With this idea in view a preliminary 
test of the all-mash method of feeding chickens was carried 
out last spring at the National Institute of l^oultry Husbandry. 
The method is fairly well-known in America and Canada, and 
is not unknown in this country, although but few have given 
the method a trial in England. The test carried out at the 
Institute was outlined very largely upon the work of Kennard 
and Bethke in America (1926), and the results obtained have 
quite justified its inclusion in an experimental programme*. 
Before passing on to a discussion of these results it will be 
necessary to give an account of the feeding system itself, as 
it differs in some respects from systems in common use. 

The AU-Haah System of Feeding Chickens —lu the first 
place, it should be clearly understood that no chick feed 
or chicken grain is fed at any period in the life of the growing 
pullet. This obviates the necessity of using expensive seeds 
or grains, and saves the rearer the necessity of changing the 
size of the chick feeds according to the age of his birds. 

After removal from the incubator the chickens receive 

3^2 
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water and grit, no maidi being snpfdied unial tiw last baicdied 
duckens are 48 hoars old. As a first feed, a small quantity 
of the mash is spread out on a board or uity flat tray-like 
object which cm easily be reached by the young ohiohs. The 
object at this early stage is to feed little and often in order 
to promote an appetite in the chicks, and to prevent the 
mash becoming foaled by prolonged trampling of their feet. 
Care must be exercised at this stage, as well as at a later 
date, that a sufficient area of mash is exposed, as this ensures 
even the more weakly chickens being able to get food. It 
must be continually borne in mind that this mash is the 
principal food to which chickens have access. 

When the chickens have been thoroughly accustomed to 
eating dry mash on the flat board or tray mentioned above, 
suitable dry mash hoppers for young stwk are introduced. 
When the hoppers are brought into the pen it is wise not to 
remove the trays immediately, but rather to leave them in 
rise imtil the chickens readily feed from the hoppers. The 
retention of the trays for, say, a further five days will give w 
excellent opportunity to the weaker chickens to reach an ample 
supply of mash without competing with more vigorous chicks. 

From tke stage when the chickens readily use the dry 
mash hoppers, the system becomes simplicity itself, as it is 
only necessary to see that the mash hoppers are frequently 
replenished. As the chickens increase in size the hopper 
accommodation must be increased; and this progressive 
increase goes on until the pullets, in the colony houses at, say, 
three months old, are feeding from an orffinary standard 
dry mash hopper for adult birds. Any lack of hopper space 
it, immediately accompanied by a lower mash consumption 
and a resultant check in growth, which is highly undesirable 
at any stage in pullet rearing. It is also of considerable 
advantage to place fresh mash before the chickens as often 
as is practicable, as this invariably stimulates the appetite 
mid results in increased mash consumption. 

To obtain the greatest advantage from this simple system of 
rearing it is desirable to give a mash which varies little or 
not at all throu^out the remii^ pmiod. This is quite posmble, 
although the rearer will be easily able to increase or decrease 
the protein oontmit in the mash to suit the growth of the 
Idrds at any time daring the summer. Such a change is 
simidy a matter altering the amount ci fish meal, meat 
meed, or whatevw protein food is used, wititont intmleting 
tvitk the otimr infpwdientB of the mash. ^ titb way theie is 
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no fear of in any way affecting the health or growth of the 
chicks by too sudden a change in the character of the rations. 

!Ilhe 1987 Eqienmeilt* —In this preliminary experiment, 
outlined with the object of testing the efficiency of the all- 
mash system of rearing chickens, some 486 White Leghorn 
chickens wore used. These were all hatched at the same time 
in a mammoth incubator, while the eggs from which they 
were hatched were all taken from the same breeding stock. 
In this way two flocks of chickens were secured which were 
as alike as possible under ordinary practical conditions. 

Each flock of 243 chicks was placed in a 10 ft. X 12 ft. pen 
in the brooder house and had, as a source of heat, an anthra¬ 
cite stove capable of brooding at least 350 chicks. The 
management of the two pens, except for the system of f€ieding, 
was identical from a day old onwards, right up to the time of 
placing the pullets in the laying house in September. The 
chicks were hatched on April 13, 1927, w'hen, as indicated 
above, they were divided into two pens, each of 243 chicks. 
From each pen were selected 40 chicks, which were wing 
banded and weighed at a day old. These acted throughout 
the experiment as a representative sample from each pen 
and were accordingly weighed individually at weekly intervals 
during the first eight weeks and then once a fortnight until 
they were 20 weeks of age. Thus the data collected during 
this experiment cover a period of 20 weeks, at the end of 
w'hich time the pullets were transferred to a laying house for 
further experimental work. The two pens under discussion 
will be referred to as Lot 1 and Lot 2. 

Feeding Rations : Lot 1.—I^ot 1 constituted the flock of 
chickens reared under the all-dry mash system, and received 
the following dry mash when 48 hours old :— 

50 lb. Maize grits. 

20 „ Sussex ground oats. 

20 „ Thirds. 

8 „ Meat and bone meal. 

2 „ Mineral mixture. 

2 per cent. Cod-liver oil. 

The mineral mixture consisted of :— 

60 per cent. Sterilized steam bone flour. 

20 „ Common salt. 

20 „ Carbonate of lime. 

The reason for including maize grits and meat and bone meal 
was to make the mash as granular as possible, a condition 
likely to be more attractive to very young chicks. 

The above mash was fed for a period of one month, after 
meal substituted for the maize grits %n(} 
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10 per cent, meat meal (60 per eent. protein) m place of the 
meat and bone meal. After thia change at the end of a montii 
no farther alteration, with one ezoeptkm, was made in the 
maah during the whole of the 20 weeks, so that the rationing 
of these chickens was extremely simple. Ihe exception 
refmed to is that of disccmtinning the ood>liver oil at the 
ninth week when the pullets went out on free range. 

Lot 2.—^Lot 2 constituted a control flock and was fed under 
the usual dry mash and chick grain system. At the age of 
48 hours these chickens received a feed of a No. 1 chick feed 
and during the first week were fed entirely on this grain 
mixture. The chick feed used was as follows :— 

2 ])artB Pinhead oatmeal. 

2 parts Crushed wheat. 

1 x^art Maize grits. 

On the seventh day, the chickens received dry mash of a 
similar composition to that fed to Lot 1 in the first month, 
while at the end of the month they were given the 10 per cent, 
meat meal as has been described for Lot 1. 

At the beginning of the ninth week, when they were placed 
in colony houses on free range, the grain ration became two 
parts whole wheat and one part cracked maize. From this 
time onwards, no further alteration was made in their diet, 
except the omission of cod-liver oil as described for Lot 1. 

Both Lot 1 and Lot 2 received water to drinlc during the 
first week, after which they received diluted skimmed milk 
for the period up to and including the eighth week, when 
they were again given water. The skim-milk referred to was 
given in the proportions of half skim-milk and half water. 
Grit and shell of a suitable grade were placed before the 
chickens throughout the rearing period. 

Omeral Management ,—^Apart from feeding, the general 
management of the two lots was similar and typical of 
average methods employed in chicken rearing. The young 
chicks were kept in close proximity to the stove for the first 
two days, after which they received full use of their pen. 
About the fourth day they were allowed out into the grass 
run, and from that stage onwards were only confined to the 
house during weather totally unsuitable to young chickens. 

At six wedke old, the cockerels were removed and the pullets 
left in the brooder house for a further two weeks, during 
which period the heat was gradually out off until the stove 
was finally allowed to go out altogether. In the ninth week, 
the ptdleiia of the two groups were placed in separate colony 
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houges when they had access to a large run of good fresh 
grass. At 10 weeks old they were allowed to perch ; and 
were at the same time given ordinary adult dry mash hoppers, 
thus bringing their management into line with that of mature 
pullets. No further change in management occurred after this 
until the pullets were transferred to the laying houses. 

Besvlta .—^The two groups, composed of 243 chicks in each 
case, were under close observation from a day old onwards, 
and data upon food consumption, cost of food consumed, 
growth, mortality and health were accurately kept during a 
period of 20 weeks. These data will be discussed under their 
respective headings as given above. 

{a) Orowth .—To obtain information concerning the com¬ 
parative growth of the chickens under the two systems, 40 
chicks were chosen from each group. These chicks were wing 
banded and weighed individually at a day old and then once 
every week until eight weeks of ago. Between the ninth and the 
twentieth week, fortnightly weighings only were made. 

Table 1 shows the average weights of the birds in ounces 
and drams. The figures for the first six weeks give the average 
weights for both sexes, while the remainder refer only to 
pullets. 

TABLE 1.—Weichts of White Leghorn Chickens. 



Day-old 
1st week 
2nd week 
3rd week 
4th week 
5th week 
6th week 

7 th week 
8th week 
10th week 
12th week 
14th week 
16th week 
18th week 
20th week 


Dry Mash and Grain 

All Dry 

Average 

weight 

Gain 

Average 

weight 

oz. 

drra. 

oz. 

drm. 

oz. 

drm. 

1 

6 

- 

— 

1 

7 

1 

13 

0 

7 

1 

13 

2 

14 

1 

1 

2 

4 

4 

4 

1 

6 

2 

13 

5 

8 

1 

4 

3 

12 

7 

1 

1 

9 

4 

14 

10 

2 

3 

1 

8 

0 

12 

8 



10 

8 

15 

5 

2 

13 

14 

8 

21 

0 

5 

11 

21 

0 

28 

0 

7 

0 

28 

0 

33 

0 

5 

0 

33 

0 

38 

0 

5 

0 

30 

0 

42 

0 

4 

0 

43 

0 

47 

0 

6 

0 

47 

0 

21b. 

1602. 


21b. 

15oz. 
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A fltady of Table 1 brings out two interastiag points—tiie 
appxeciaUy slower growth di Lot 1 at the b^inning, and the 
similarly ol the average weights of ihe birds in both lots at 
the 1 ^ of 20 weeks. It is possiUy fair to assume that the 
feeding system will l^ve {dayed some part in the slower growth 
of the all-mash chicb daring the first six weeks, but it is practi¬ 
cally certain that insufficient hopper space was allowed, with a 
consequent shortage of nu»h. This is confirmed by the very 
rapid growth made by the pullets after the cockerels were 
removed, even before the former were placed on free range 
when a response to the good growing conditions might be 
expected. The lower mash consumption for Lot 1 also goes to 
confirm the statement that they received insufficient hopper 
accommodation. 

The growth of the pullets in Lot 1 from the eighth week 
onwards was entirely satisfactory and their condition was 
equal to that of the control pen receiving a grain ration. 
Owing to the lack of hopper space in the earlier period, there 
was some unevenness among the chicks in respect of size. 
This almost entirely disappeared when the birds had ample 
mash while on range. 

Closely connected with growth is the factor of feathering. 
This was satisfactory in both groups, while the pullets from the 
all-mash pen showed, when half grown, a tightness of feather 
indicative of good health and constitution. 

(6) Food Consumption and Cost of Feeding .—It should be 
noticed that the same mash was fed to both Lots and that 
meat and bone were included during the first month in order 
to make the mash as granular as possible and not too rich in 
animal protein. Table 2 sets out the amounts of the mash and 
grain consumed per chick per week, together with the cost. 
Hie cost includes the value of the milk and cod-liver oil used 
during the first eight weeks of feeding these chickens. Three 
pence per gallon is allowed for the skim-milk and 4s. Gd. per 
gallon for the cod-liver oil. 

The figures given in the Table were obtained from all the 
chickens in the experiment, allowance being made where deaths 
occurred. The total consumption figures for the two groups show 
that the all-mssh chickens consumed a slightly smaller total 
quantity of food over the whole period—1 lb. less per bird in 
20 week}. The grain feed in Lot 1 weis given, in respect to 
quantity, as found necessary under ordinary practical condi- 
tkms, whik the mash was fed ad JM>. in constantly open mash 
hoppers for both lots. It is of some interest to note that 
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TABLE n,— Food Consumption and Cost of FEia^iNo visa Chioksk, 





Lot 2 


Lot 1 



Dry Maah and Crain 

AUdlnj Mash 











Crain 

Maah 

Total 

Coat 

Mash 

Coat 

Week 


oz. 

oz. 

oz. 

d. 

oz. 

d. 

1st 

,. 

M3 

— 

M3 


1*24 


2nd 

.. 

1-61 

1*82 



2*60 


3rfl 


1-61 

2*41 

402 


3*30 


4th 


1-76 

2*91 

4*67 

1*3 

2*81 

1*0 

fitii 

,. 

209 

3*64 

6*73 


3*14 


61.h 

•• 

1-93 

600 

6-93 


7*72 


Total 


1013 

15*78 

25*91 


20-81 


7th 


4-4 

6-9 

11*3 


12*1 



■ 

30 

6*0 

9*0 

4*2 

11*0 

3*6 

HSH 


41 

8*8 

12-9 


12*5 



■ 

,6-4 

7*6 

12*9 


12*0 


11th 


6-7 

10*1 

16*8 


13*6 


12th 


5-8 

10*7 

16*5 

4*8 

16*0 

4*6 

i3tli 


6*6 

7*6 

14*2 


12*8 


J4th 


66 

10*6 

17*2 


16*0 


16th 


7-6 

12*3 

19-9 


16*3 


16th 


6-7 

11*4 

! 18*1 

5*5 

16*7 

6*0 

17 th 


6-6 

11*4 

18*0 


17*6 


18th 


6-6 

11*6 

18*0 


17*6 


19th 


6*7 

12*3 

18*0 


17-6 


20th 


6*2 

13*7 

18*9 

i 

6*0 

17*6 

6*8 

(Irand 








Total 


90*0 

156*6 

246*5 

21*8 ^ 

230*2 

19*9 

Average 








per pullet 

6ilb. 


15i lb. 

Is. lOd. 

14J lb. 

Is. 8d. 


when the pullets reach an age of about 10 weeks the total 
consumption of food becomes similar during the succeeding 
weeks. At this age the pullets apparently required for the 
ration given between 2J and oz. of food daily. 

When a comparison of the cost of feeding the pullets under 
the two feeding systems is made the all-mash lot work out at a 
slightly, but probably not significantly, lower cost. A further 
testing of this system of rearing will have to be carried out before 
anything approaching conclusive figures can bo given on this 
point. The cost of feeding the pullets in this experiment is 
slightly lower than that quoted by Roberts and Shaw* in their 

*C. W. Roberts and R. B. Shaw : RepoH on the Coat Accounta of 
the OoUege PouUry Farm., 1924-26, Bulletin No. 10, Midland Agiic. 
and Dairy College. 
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npott. They put the cost of feeding a White l«ghom pallet 
to the age of 21 weeks at 2s, Id. and g^ve higher total food 
consumption. The latter must depend somewhat upon the 
type of mash used and the rearing season in question. 

Mortality .—This is a most important faciibr, but one that 
does not readily enable an accurate conclusion to be reached. 
The factors involved in the brooding itself may easily influence, 
the mortality as much as, or more than, the feeding sjrntem 
itself. 

In the experiment under discussion, the mortality in the 
control pen was very low, as shown by the fact that only 
16 chickens were lost out of 243 during the whole of the period. 
This is slightly over 6 per cent, mortality. In the all-mash 
fed chicken group there was a loss of 20 chickens, or approxi¬ 
mately 0 per cent, mortality. From this it will be seen that there 
is no apparent reason to suspect a higher mortality under the 
newer system being tested. 

Oeneral Discussion .—^The general impression gained by one 
season’s trial of the all dry-mash system of rearing chickens was 
favoimable. The trial clearly indicates the simplicity of the 
system, and the possibility of producing strong, well-grown 
pullets. It also suggested that the system might be a cheap one, 
both with regard to the cost of food and of labour. 

As against these advantages, it was noted that some care 
must be given in the early stages to ensure that the chickens 
receive sufficient mash and, more particularly, get every 
opi)ortunity to reach the mash without difficulty. The weaker 
chicks should not have to undergo severe competition with the 
stronger ones to obtain their food. 

The Eiperiaient Repeated, 1928.— As a result of the 
satisfactory data obtained in the spring of 1927, it was decided 
to make the all diy-mash system of roaring chickens the 
object of a further experiment. This wa.s carried out in the 
spring of 1928, and was a duplicate in every respect of the 
previous experiment. To avoid reiteration of the details in 
connexion with the two experiments, only the important 
differences between the two years’ work will be described. 

On April 11 , 1928, two groups of chickens, each consisting 
of 237 day-old White Leghorns, were placed imder coal-brrming 
brooders and were given the same housing and management 
as in the experiment of 1927. Lot 1 were reared under the 
all dry-mash system, while Lot 2 got both chicken grain and 
dry mash. 
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The mash and grain used were of the same formulae as in 
1927, except that a slight alteration was made in the added 
mineral mixture:— 


1927 

60 fwr cent. Storilizfxl stoani 
bone flour. 

20 „ Common salt. 

20 „ Carbonate of lime. 


1028 

.55 per cent. JSterilizotl steam 
bone flour. 

20 ,, Common salt. 

2(» ,, Caibouat(5 of limo. 

5 ,, Flouers of sulphur. 


Milk again formed a part of the ratioiis for both Lots, but was 
supplied in the form of semi-solid butit'rniilk instead of as 
skimmed milk. The semi-solid buttermillc was prepared in the 
proportions of 1 part of the buttermilk to 15 parts of water. 
This liquid was placed before the two Lots of chickens at all 
times from the second to the eighth week, inclusive, after 
which date the birds all received water. 

From a purely experimental point of view only one change 
was made : 50 chicks in each Lot were w iiig banded and weighed 
as against 40 chicks in 1927. 

All other details in housing, feeding and management 
throughout the 20 weeks were similar to those described 
above for the 1927 expeiiiucut. 

Experimental Itesults Obtained in 1928.—Data ndating to 
food consumption, cost of food consumed, growtli, mortality 
and general health were again carefully observed and recorded 
for the period of 20 weeks. These data are diseussc^d below. 

(a) Growth ,—The comparative growth of the chickens in the 
two Lots was obtained by weighing the 50 wing banded 
chicks in each Lot at a day old and thereafter every week until 
eight weeks of age, after which they were weighed fortnightly 
only. Table I shows the average weights of the pullets thus 
weighed. 

There is little or no difference betweciii the weights of the 
pullets fed under the two systems. It is interesting to note 
that the final weights of the birds at 20 weeks an^ almost 
identical with those obtained in the 1927 ex|)eriment. Further, 
it is equally interesting to note that the slow gain in weight 
exhibited by the chickens under the all dry-mash system in 
1927 has not recurred in 1928. This would seem to indicate 
that an increased amount of hopper space brought about the 
desired results, a point that was particularly emphasized in the 
report on the first year's work. It is, unfortunately, impossible 
to account for the uneven gains in weight of the all dry •mash 
pallets between th© ^wel|th ajid the sixteenth weeks. It wiU 
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be noted, however, that there is s decrease in mash ei^>en 
during the twelfth week. 

As in the previous experiment, the feathering of the pnUets in 
both Lots was satisfactory. The pullets reared under the 
newer system again exhibited signs of good health and of 
satisfactory stamina. 

TABLE I.— ^Weights of White Leokobh Puij.ets. 


Age 


Day-old 


Ist >V60k 


2nd week 


3rd week 


4th week 


5th week 


6th week 


7th week 


8th week 


10th week 


12th week 


14th week 


16th week 


18 th week 

■ • • • 

20th week 

« • • • 


Lot 2 

Dry Mttsh awl Grain 


Average 



wcigJit 

i Oain 

oz. 

drrn. 

! oz. 

(inn. 

1 

7 



1 

13 

0 

6 

2 

3 

0 

6 

2 

13 

0 

10 

3 

15 

1 

• 2 

5 

6 

1 

7 

7 

3 

1 

13 

9 

7 

2 

4 

12 

15 

3 

8 

17 

0 

4 

10 

24 

5 

0 

12 

30 

0 

5 

11 

35 

8 

5 

8 

41 

0 

5 

8 

45 

15 

_ _ ! 

4 

15 





Lot 1 

AU Dry Mash 


Average 

weight 

Gain 

oz. 

dim. 

oz. 

dnu. 

1 

• 8 

- 

— 

1 

14 

0 

6 

2 

2 

0 

4 

3 

4 

1 

2 

4 

6 

1 

2 

5 

12 

1 

6 

8 

1 

2 

5 

10 

1 

2 

0 

13 

0 

2 

15 

19 

10 

6 

10 

23 

5 

3 

11 

32 

12 

9 

7 

36 

6 

3 

10 

41 

5 

4 

15 

45 

3 

3 

14 

2U). 

13 oz. 



(6) Food Consumption and Cost of Feeding per Chick .—Great 
care was taken to ensure that the figures for food consumption 
should be accurate, and in order to make the cost of feeding a 
figure of interest, it includes in every case the total cost of the 
complete rations fed. The s<‘,mi-solid buttermilk was charged 
at 2^. Od. per cwt. and the cod-liver oil at 4s. 6d. per gallon. 
The cost of the mash, including the added cod-liver oil, averaged 
14s. 7d. per cwt., while the chick feeds Nos. 1 and 2 averaged 
178. 4d. and 12s. 9d. per cwt. respectively. 

Table 2 gives the full details of the food eaten by both 
Lots of chickens during the experiment; and also shows the 
cost d this food for each of the five months of the experiment. 
There was no pronounced difference in the cost of feeding a 
pullet under the two systems, but it is of interest that the small 
cfiffiereiioe of Id. is the same figure as was obtained in the 1927 
experiment.' This probably has no real sipiifioance, as if Lot 2 
o<^asaiBed ^ mpoh Lot 1, as wi^s the oi^e ^ 
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ineFioas year, then the all-mash fed pullets would have had a 
definite advantage in relation to cost of feeding. 

TABLE II. —^Food Consumption and Cost op FekdinuperCiuckkn. 





Lot 2 


Lot 1 

Age 


Dry Mash 

and Grain 

All Dry Mash 



Grain 

Mash 

Toua 

Coat 

Mash 

Cost 

Week 


o:i. 

oz. 

OZ, 

d. 

oz. 

d. 

1st 

,. 

1*3 


1*3 


2*0 


2nd 


M 

1*8 

J-9 


2*9 


3rd 


0-8 

2*9 

3*7 


3*9 


4th 


10 

3*4 

4*4 

1*21 

3*0 

1*40 

5th 


M 

2*7 

3*8 


4*0 


6th 


21 

3*0 

5*1 


5*3 


7tli 


1-5 

3*8 

5*3 


7*7 


8th 


21 

8*4 

10*5 

3ir> 

9*9 

2-5ti 

9th 


3-7 

7*0 

10*7 


12*0 


10th 


40 

7*0 

12*5 


13 3 


nth 


4*2 

8*5 

12*7 


14*4 


12th 


5*0 

90 

14*0 

4*20 

13-.5 

4*01 

13 th 


7*8 

90 

16*8 


15*5 


14th 


8*4 

8*4 

16*8 


14*9 


15th 


7*2 

10*2 

17*4 


10*0 


16th 


7*2 

9*8 

17*0 

0*15 

10*0 

0*43 

17th 


8*5 

7*7 

10*2 


18*0 


18th 


8*5 

7*1 

15*0 


10*7 


19th 


8*7 

6*0 

13*7 


10*0 


20th 


9*3 

4*0 

13*9 

0*98 

18*3 

5*50 

Grand 








Total 

,, 

94*4 

119*9 

214-3 

21*09 

225*1 

20*02 

Average 








per pullet 

6 lb. 

7ilb. 

131 lb- 

1k. 9jil. 

14 lb. 

Ik. 8^(1. 
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(c) Mortality .—^The mortality in both groujis of chickens 
was not excessive. At the end of the 20 wet'ks Lot 1 had 
lost 34 chicks out of the original 237, 8 having died as the result 
of an accident at one of the weekly weighings. Lot 2 lost 
31 chicks, of which two deaths were due to accident. Thus, 
excluding the accidental deaths, the Control Pen shows a 
mortality of 12 per cent, and the all dry-mash pen approxi¬ 
mately 11 per cent. These figures agree very closely with those 
obtained for the whole season with all breeds at the National 
Institute of Poultry Husbandry. The mortality of chicks up 
to the time that the pullets went out into the colony houses 
for the past season was 11| per cent. 

General Discussion .—Generally speaking, satisfactory results 
wOTe obtained with the all dry-mash system. While not giving 
better resulte than the Control Pen the all-mash pullets were 
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as good as those of the ContanL In cost of feeding, the all diy- 
mash system had a very slight advantage,- while, idthongh 
costs of labour could not be kept, it is safe to say that the more 
simple system would have an advantage where a large number 
of pullets ate being reared. Experiments are now being con¬ 
ducted at the National Institute of Poultry Husbandry to 
compare the la 3 dng ability of pullets raised by the all-mash and 
the mash and grain systems of feeding. Each of these groups' 
of pullets will be fed during their first laying year under the 
same system as that on which they were originally reared. 
This will test the stamina of the pullets in each group and show 
whether the all-mash method is a suitable system for producing 
pullets likely to stand up to the strain of heavy egg-production. 

a 

General Disciission of the Two Eq^eriments.— The experiment 
of 1928 has confirmed the satisfactory results of 1927. The 
figures obtained in the two years compare in most cases very 
favourably. The weights of the pullets under the all-mash 
system for 1927 and 1928 are almost identical and there is a 
similar food consumption in the two years. The mortality of 
the chicks was increased in 1928, but since both groups show 
an eqtial increase, this point has no significance. 

Although, under experimental conditions, the newer system 
has been satisfactory, it has yet to be tested on a larger com¬ 
mercial basis before it can be advocated generally. The system 
has only been given a limited trial in this country, despite 
the fact that it has probably received more attention during 
the last two years than before the first experiment was started. 
It is to be hoped that those who have given the system a 
thorough trial commercially will make public the results they 
have obtained. It is only by close co-operation between the 
commercial poultry farmer and those responsible for research 
work that progress can be made and fresh knowledge 
accumulated. 

In conclusion, the author would like to tender his thanks to 
Prof. Parkhurst, B.Sc., Director of the National Institute of 
Poultry Husbandry, for the help given with this work during 
the last year, and also to Miss M. Law, N.D.P., for the con* 
tinuous help that she has given during both experiments. 
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AGRICULTURAL RETURNS OF ENGLAND 
AND WALES, 1928 

Frodnoe of CSrops. —^The crops of 1928 were favoured by the 
weather during their ripening period, and the harvest was 
gathered under exceptionally favourable conditions. The 
yields of the principal crops in most instances show a marked 
improvement on those of 1927, and are above the average for 
the previous 10 years. In the case of com, the only crop which 
fell short of last year’s figure was beans, although even in this 
instance the crop was slightly above average. Potatoes and root 
crops are in each case also above average and even more above 
the 3 deld for last year. The yields of both seeds and meadow 
hay are slightly below average, but in regard to these crops it 
may be said that as compared with 1927 the reduction in 
quantity is more than counterbalanced by the quality of the 
crops. 

PBSU&fiNAitY Statement showing the Estimated Total Produce 


AND Yield per Acre of the Corn, Hay and Root Crops in 
England and Wales in 1928, with Comparisons for 1927, and 
the Average Yield per Acre of the Ten Years, 1918-27. 


Crops 

Estiir 

Tol 

Prod 

lated 

bal 

luce 

Acreage 

Estimated Yield 
per Aero 

1928 

1927 

j 

1928 

1927 

1928 

1927 

Aver¬ 
age of 
the ten 
years, 
1918-27 


Thou- 

Thou- 







sands 

sands 

Acres 

Acres 

Cwt. 

Cwt. 

Cwt. 


of cwt. 

of cwt. 






Wheat 

25,820 

28,456 

1,395,541 

1,636,929 

181 

17-4 

17-4 

Barley 

20,378 

17,246 

1,184,958 

1,048,886 

172 

16 4 

160 

Oats 

28,888 


1,762,864 

1,750,637 

16-4 

16-4 

13'9 

Mixed Com 

1,906 

1,633 

118,248 

108,328 

16 1 

161 

14-4 

Beans 

2,611 

3,263 

157,502 

189,864 

16-6 

17-2 

16-2 

Peas 

1,101 

1,011 

1 

69,288 

76,815 

159 

13-2 

140 


Thou¬ 

Thou- 







sands 

sands 







of tons 

of tons 






Seeds Hay* 

2,148 

2,108 

1,567,978 

1,686,173 

273 

26-6 

280 

•meaaow 

Hayt .. 

4,277 

4,167 

4,500,274 

4,317,347 

190 

19*3 

20*6 






Tons 

Tons 

Tons 

Potatoes .. 

3,518 

3,0fi6 

489,019 

613,947 

72 

5-9 

60 

Turnips & 








Sw^es 

9,954 

8,630 

720,209 

714,681 

18*8 

121 

12-4 

Mangolds 

5,756 

5,448 

297,680 

304,680 

198 

17-9 

18-9 


•Hay from Clover, Sainfoin, and Grasses under rotation, 
t Hay from Permanent Grass. 
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Own Cr^pg. —Wheat.—T ie total yield of iMrlieat ie 
estimated at 25,320,000 cwt. This figitie is 3,136,000 cwt. 
below that of last year, and the reduction is wholly attributable 
to the marked decrease in the wheat acreage. Hie yield per 
aqre is estimated to be 18«1 cwt. (32«9 bushels), which is slightly 
more than f cwt. above the average per acre for 1927 and for 
the previous 10 years. This improvement in the yield per. 
acre of wheat sown was noticeable over the whole country, 
only a few counties showing a yield lower than average, and in 
some of the important wheat-growing areas the improvement 
was quite substantial. In the Tsle of Ely the 3 deld per acre was 
3*'4 cwt. above average, while Lines (Holland), Gloucester 
and Dorset showed over 2 cwt. above their averages. 

Babley. —^There was an appreciable increase in the acreage 
under barley, and with an improved yield per acre the total 
production of this crop is estimated at 20,378,000cwt., which is 
an increase of 3,132,000 cwt. as compared with 1927. The 
estimated yield per acre is 17*2 cwt. (35*8 bushels) or t cwt. 
more than in 1927, and 2^ cwt. above the average for the 
previous 10 years. The improvement in the yield per acre of 
barley was even more general than in the case of wheat. 
Only three counties showed a falling off in their average yield, 
and these instances were quite negligible. Increases of over 
3 cwt. per acre above their 10 years* average were obtained 
in the Isle of Ely, Hertford, Lines (Kesteven), Kent, Dorset 
and Stafford, while over the Eastern and North Eastern 
divisions, which contain the chief barley-growing areas in the 
country, the yields were rs cwt. and 2*5 cwt. respectively 
above their averages. 

Oats. —Oats were grown on a slightly increased acreage, and 
both the yield per acre and the total production of this crop were 
higher than in 1927. The total production is estimated at 
28,883,000 cwt., which is an increase of 2,009,000 cwt. The 
estimated yield per acre is 16*4 cwt. (40'6 bushels), an increase 
of 1 cwt. on that of 1927 and of cwt. on the 10 years* 
average. Every county except one had improved yields, the 
increases being relatively heaviest in the Northern and North 
Western divisions and in North Wales. 

Mixed Cornu .—The total production of mixed com on a 
slightly larger acreage is estimated at 1,906,000 cwt., which is 
273,000 cwt. more thmi in 1927. The estimated yieW per acre 
is 16*1 cwt, (39*3 bushels), an increase of 1 cwt. per acre on 
that of the previous year and of 1*7 cwt. on the 10 years’ 
average. An increased yield per acre was obtained in every 
eoimty except one m Ihiglaiid and two in Soutii Wides. 
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Beaks. —^The acreage under beans was appreciably lower than 
in 1927, and although the yield per acre is slightly above 
average, it was lower than in the previous year. The total 
yield, which is estimated at 2,611,000 cwt., is consequently 
substantially lower than in 1927, the decrease being 652,000 
cwt. The average yield per acre, which was estimated at 16*6 
cwt. (28*9 bushels), compares with 17*2 cwt. in 1927 and 16*2 
cwt. for the previous 10 years. 

Peas. —^Notwithstanding a decrease in acreage, the total 
yield of peas is appreciably larger than in the previous year. 
The total production is estimated at 1,101,000 cwt., an increase 
of 90,000 cwt. The yield per acre is 15*9 cwt. (28*5 bushels), or 
2*7 cwt. more than in 1927, and 1*9 cwt. above the 10 years’ 
average. 

Hay ,— Seeds Hay. — The yield of seeds hay obtained from a 
slightly reduced acreage is estimated at 2,143,000 tons, or 
35,000 tons more than in 1927. The estimated yield per acre at 
27*3 cwt. is slightly below the 10 years’ average of 28 cwt., 
but is an improvement on last year’s average yield per acre of 
26*6 cwt. The only divisions which improved on their average 
yields were the South-Eastern and South-Western divisions. 

Meadow Hay. —^The estimated total yield of meadow hay 
is 4,277,000 tons, or 120,000 tons more than in 1927. This yield, 
however, was obtained from an increased acreage, and the 
yield per acre at 19 cwt. is consequently below that of last year 
by J cwt. and under the 10 years’ average by 1*6 cwt. Most 
counties obtained under average yields, but a number of 
counties, chiefly in the North-Eastern, Eastern and South- 
Eastern divisions, returned yields per acre above their averages. 

Potatoes ,—^The potato crop was eminently good. Tlie yield on 
a decreased acreage is estimated to be 3,513,000 tons, or 
nearly half a million tons more than in 1927. The yield per 
acre is estimated to have been 7*2 tons, compared with 
5*9 tons last year, and an average per acre of 6 tons for the 
previous 10 years. Only five counties in the country showed 
reductions from their average yield per acre, and these were 
quite insignificant. The highest increases were obtained in 
Norfolk, with an average yield of 10 tons per acre, or 3 tons per 
acre above the average for the county, and in Lines (Holland), 
where an average yield of 9 tons was 2*5 tons above the county 
average. 

Roots, — ^Turnips akd Swedes.—As compared with 1927, 
there was a slight increase in the acreage under turnips and 
swedes. The yield per acre was also higher, and the total pro- 

3 8 
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duotiou, which is estimated at 9,964,000 t(ms, is very sub¬ 
stantially higher than in the pirevious year, the increase being 
1,324,000 tons. The yield per acre is estimated at 13-8 tons, 
compared with 12*1 tons in 1927 and 12*4 tons over the previous 
ten years. The crop was good throughout the country, and 
under-aven^ yields were returned by only a few counties with 
relatively unimportant acreages under this crop. 

Mangolds. —Although the acreage imder mangolds was' 
smaller, this crop was appreciably heavier in total than that of 
last year, and the yield per acre was above both that of 1927 
and the 10 years’ average. The total production is estimated at 
6,766,000 tons, an increase of 308,000 tons, while the jdeld per 
acre at 19*3 tons compares very favourably with 17*9 tons in 
1927 and 18*9 tons for the previous 10 years. The increase 
in the yield of mangolds was by no means as general as in the 
case of most other principal crops, for while only two divisions 
returned under-average results, no less than 25 counties in 
England and 'Wales fell short of their average. 

Sugar Bbbt. —^The acreage under sugar beet showed a some¬ 
what sharp reduction, the area returned on June 4 in England 
and Wales being 176,681 acres compared with 222,600 acres in 
1927. So far as can be estimated at present, the total yield is 
likely to be about 1,430,000 tons. The yield per acre, which is 
likely to be a little above 8 tons, is an improvement upon that 
of last year, and indications suggest that the crop will also bo 
more satisfactory in regard to general quality and sugar content. 

* * * Hi * * 

CEREAL CROPS IN ESSEX, 1926-27 

F. C. Hawkes, M.A., 

National Institute of Agricultural Botany. 

In the autumn of 1926 three members of the Council of the 
National Institute of Agricultural Botany met a representa¬ 
tive body of Essex agriculturists, including the Chairman and 
Secretary of the Essex County Farmers’ Union and Mr. 
Johnston-Wallace, Principal of the East Anglian Institute of 
Agriculture. As the result of this meeting, Mr. J. B. 
Gill, the Secretary of the Farmers’ Union, aurranged to 
ooUeet from members of that Union records of the crops of 
cereals which they would be growing in 1926-27 in the ordinary 
course of farming. Records of nearly 900 fields, scattered over 
the whole of Essex, and representing about 6 per cent, of the 
cereal area in the county, were successfully obtained by Mr. 
Gill. They show the present distribution of oereal varieties in 
Essex, and their yields and money returns per acre, and timwfore 
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Average yield Average 

per acre of actual Cash 

Variety USTo.o/ Total -- selling return 

fields area Head- Sec- prices per 

I com OTvds Total per qr. acre 

I headcom 

Acres 1 Qr. Qr. Qr. s. d. £ s. d. 
Plumage-Archer andj | 

Plumage - Archeri 

1924 .. 67 612 ; 4^87 -32 6 07 63 4 13 10 JI 
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The two Plumage-Arohers occupied two-thirds of the winter 
barley area. The figures for other varieties were too few to 
warrant detailed quotation, but Spratt-Arofaer on 81 acres 
gave a return of £12 148. 9d. per acre, and Archer on 88 acres 
£10 15s. 3d. Very little six-row barley was grown and its 
return was only £10 13s. 7d. 


SPRING BARLEY. 


Variety 

No,of 

fields 

Total 

area 

Average y 
per a^n 

ield 

5 

Average 
of actual 
selling 
prices 
per qr, 
headcom 

Cash 

return 

per 

acre 

Head- 

corn 

Sec¬ 

onds 

i 

Toted 

An*)ior .. .. 1 

19 

Acres 

186*50 

Qr. 

4-77 

Qr. 

•44 

Qr. 

5*12 

‘ s. d. 
49 9 

£ s. d. 
12 12 9 

Sprat t-Arehor 

i 29 

343*76 

4-59 

*38 

4*93 

48 1 

11 14 0 

Plumage-ArcJior and 
Plumage i Archer 
1924 

92 

1255*60 

4*42 

•40 

4*73 

47 8 

n 4 8 

Plumage 

1 

1 7 

i 

98 

3*9 

*37 

4*27 

49 2 

10 1 10 


The differences in yield and values of the two Plumage- 
Archers and Spratt-Archer are insignificant. Further light on 
their relative merits may be forthcommg when the results of 
the 1925-28 trials of the N.I.A.B. have been analyzed. Too 
much attention should not be paid to the position of Archer 
at the head of the list, as there are comparatively few returns. 
It is impossible to form conclusions on the malting value of 
these barleys from the above figures, but it is known from 
very extensive trials that Spratt-Archer and the Plumage- 
Archers are the best malting barleys nowadays grown on any 
scale. 

It is noteworthy that the Plumage-Archers ];ctum £2 6s. 3d. 
per acre more as winter than as spring barleys. Spratt-Archer 
also did better when autumn sown. It will be interesting to 
see later whether the same is true of the 1927-28 season, when 
the winter was so much more severe. 

WINTER OATS. 

No money returns could be calculated for the winter and 
spring oats, as almost the whole of the crops of all varieties 
were fed on the farms. 


Variety 

No, of 

Total 

Average yield per 

acre 

fields 

an 

Headcom 

Seconds 

Total 




Acres 

Qr. 

Qr. 

Qr. 

Marvellous . 

15 

176-76 

8*08 

-34 

8-20 

Qvey Winter 

63 

682-84 

6-84 

•36 

6-92 

Black Winter 

21 

242-50 

6-88 

•23 

6-93 
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There is no doubt that, in mild seasons on sheltered and 
well'drained soils, Marvellous is the heaviest-yielding oat for 
autumn sowing, but it is not capable of resisting severe frost. 
Farmers who wish to be certain of getting a crop of winter 
oats should choose Grey Winter; if they must have an oat 
that stands. Bountiful is the happiest compromise. 

SPRIN(^ OATS. 


No. of Total Average yivUl per acre 

V^arictij/ fields area - - -- 





Headroni 

iS'econds 

Total 



Acres 

Qi. 

Qr. 

Qr. 

Victory 

14 

191 

7-()S 

•44 

7-37 

Abundaucjo 

21 

233 

(>•75 

•30 

0-87 


The area under spring oats was only two-thirds of that 
under winter oats, but more varieties were represented in the 
returns than in the case of any other crop but winter wheat. 
Victory and Abundance alone were grown widely enough to 
justify the publication of figures ; the N.I.A.B. trials confirm 
that the former is the better yieldor. 

Conclusion* —The present returns come in the main from 
land that is in a good state of cultivation ; it is probable that 
if the average yields could bo ascertained on the same basis 
for the whole county they would be rather lower than those 
given in the foregoing tables. It is satisfactory to find that 
these Essex figures agree very well with the results of the 
N.I.A.B. trials, and that with few exceptions the best varieties 
prove also to bo those that are the most widely grown. Many 
inferior varieties, however, are still in use, and it is significant 
that some of the poorest returns were those for varieties to 
which the grower was unable to put a name. 


MOLE DRAINING 

The recent demonstration of modem mole draining, given 
in the grounds of Studley (College for Women, Warwickshire, 
organized by the Ministry in conjunction with the Warwick¬ 
shire Agricultural Education Authorities, was the last of the 
year. The demonstration provided an opportunity for local 
farmers to see the different types of mole-ploughs and become 
acquainted with the latest agricultural tractors and other 
machines used in these operations. They were able to inspect 
the work done by each before deciding to buy or hire mole 
draining equipment, and had also an opportunity of studying 
the various methods for carrying out the necessary operations 
in connexion with the making of both mole and main drains. 
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There can be no question that exp^iditure on mole draining 
on heavy land farms in need of drainage is money well spent. 
It is very litl^ use applying good fertilizer to badly drained 
soils, or cultivating such soils intensively. The water must 
first be got rid of, after which money may usefully be ex- 
jiended in increasing the fertility of the land, either by the 
application of fertilizers or by more intensive cultivation. 

Drain^e of water-logged pastures should improve the 
herbage and lengthen the period during which the land will 
carry stock; and on arable land, increased crops should 
quickly repay the cost of the mole draining. Further 
information on the subject will be foimd in Leaflet No. 366 
—" Mole Draining ”—obtainable direct from the Ministry, 
10 Whitehall Place, London, S.W. 1. 


JANUARY ON THE FARM 

J. R. Bond, M.B.E., M.Sc., N.D.A. (Hons.), 
AgricvUural Organizer for Derbyshire. 

Review til 1928. —^The past year will be remembered both 
as a good and as a bad farming season. The arable fanner 
had on the whole good weather for sowing, growing and 
harvesting his crops and his bams have been well filled ; but 
by the time he could thrash and market his grain, the price 
of cereals had fallen to a level below that of any period since 
1623. On holdings where the financial results are largely 
determined by the returns from the sale of com, the past year 
has been far from a good one. 

The grass farmer has not had such abundant herbage as 
usual; indeed, at times pastures have been definitely 
insufficient, and the meadows yielded somewhat light crops; 
excellent weather for haymaking enabled the produce of the 
meadows to be secured in good condition, however, and an 
open autumn has so far allowed of economy in the use of the 
winter fodder. In the matter of prices, the grass fanner has 
been appreciably more fortunate than the arable cultivator 
during the past season. Sheep have undoubtedly paid ; fat 
iambs especially have sold well, but all classes of sheep have 
realized satisfactory prices. Fat cattle also met a good trade 
during about half of the year and throughout the season 
reedized higher values tihan those of the previous year. Gheese 
{ttioes have bem hi^^, compared with the pre-war basis, 
than any otiier form of agnoultural produce; and, as is well 
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known, milk producers secured an appreciable advance on 
last year’s prices for the contract period which commenced 
on October 1. 

The year 1928 was undoubtedly one in which prices 
favoured the grassland farmer rather than the occupier of 
an arable holding. If the results of the past season could be 
regarded as a reliable guide to future farming policy, the' 
solution of one of the main problems in British agriculture 
would be obvious : temporary and permanent grass might be 
extended at the expense of cereals ; the numbers of sheep and 
grass-fattening cattle might be increased ; and dairy farming 
might be still further developed—especially the production of 
milk on summer grass, with cheese-making as a means of 
utilizing surplus. Unfortunately it cannot be said that 
sufficient data are available to enable one to weigh up prospects 
satisfactorily, although certain indications would seem to 
favour the policy outlined. 

Since 1923, when all kinds of home-grown corn met a bad 
trade, wheat had been realizing prices which, on the evideiKje 
of costings reports, enabled the producer to make a profit on 
the crop. The average price in 1927 was 11s. fid. per cwt.. 
and according to the Cambridge Farm Economics Report 
No. 11, the net cost of production on the five farms recorded 
was 8s. Id. per cwt. on an average yield of 17-8 cwt. per acre, 
a cash deduction from costs being made in respect of straw. 
In the Wye Report No. 6, for the three years 1924-26, the 
cost x>er cwt. on 922 acres in the South-Eastern counties was 
11s. Id., the cost per acre being higher than in the Cambridge 
area. Thus, while a small profit could be made on wheat 
production in previous years, it is obvious that there is little 
or no margin now, with wheat at less than 10s. per cwt., 
especially in districts where wages are higher and climatic 
conditions are less favourable to wheat growing than they are 
in the areas mentioned. 

The collapse in prices of cereals of the 1928 harvest was 
mainly due to the yields in all the chief exporting countries 
of the world, increased acreage and good crops resulting in a 
total output which exceeded the post-war requirements of 
the grain trade. Record areas of com in Austrafia and 
Argentina are now approaching their harvest, the produce of 
which may reasonably be expected to prevent any appreciable 
rise in values for some time. Indeed, there appear to be no 
indications of any reduction in supplies of any of the cereals 
which might cause a rise in prices within the next six months. 
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As regards the prospects of grass fMmiog, it must be 
remembered that the main products of this type of agriculture 
supply a demand of rather limited dimensions. The compara- 
tirely favourable prices realized for mutton, beef and milk 
discussed above were attributable partly if not wholly to 
temporarily reduced supplies. 

The Dairy Herd. —It always sounds Uke a confession of 
failure when a farmer admits that he can purchase better 
milkers than he can breed ; and it is a fact that these pur¬ 
chased heifers often come from districts and farms where the 
bulls in particular would not score high marks on inspec¬ 
tion for conformation. It may be that the cause of such a 
large proportion of poor milkers in the home-bred cattle on 
many farms is the use of sires that have been*bred for points 
that may not be compatible with mUk production. The farmer 
himself often attaches more importance to conformation than 
to pedigree of performance; and not uncommonly he pur¬ 
chases his bull without adequate inquiry as to the m i lkin g 
performance of the bull’s relatives. Sometimes also even milk 
records are misleading, because of the practice of stating only 
the maximum yield in a year instead of the average of three 
or more years. 

As is well known, the after-effects of abortion, especially 
sterility, are responsible for many otherwise good cows having 
to be disposed of. Attention may therefore be called to what 
appear to be remarkable results in the veterinary treatment 
of barren cows in herds affected with contagious abortion. 
Nielson [Jonr, Min. Agric. N. Ireland, p. 124) treated 1,08.3 
barren cows, of which 79 per cent, subsequently proved in 
calf. The chief method adopted was that of injecting a 
disinfectant solution into the uterus by means of special 
apparatus. Nielsen holds that one of the most important 
causes of sterility in cows is chronic inflammation of the 
womb, and that the infection occurs at calving or aborting, 
especially when the cow is handled in an unskilful and 
uncleanly manner, when the afterbirth is retained or when 
contagious abortion is present. Preventive measures include 
the cleaning of the cow before calving, clean quarters for 
parturition, and ewly professional assistance in the event of 
retention of the afterbirth. 

Jamutty Qpentiaiis.— During this month, the land ^ 
commonly eitiher too wet or too hard-frozen to permit of 
important tillage operations, although opportunity may be 
‘ found for ffloughing grass kys and sometimes for ploughing- 
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back or cross-ploughiug other land. Many farmers believe 
that ploughing at this season helps to eradicate wireworm, 
which is perhaps its main benefit on light land ; on heavy 
land, however, a timely ploughing or splitting of ridges inay 
appreciably improve the prospects of obtaining a good tilth. 
Manure carting is a standard form of employment for men 
and teams during frosty weather. 

In accordance with the rule, “Sow when you can and wait 
when you must/’ any suitable opportunities for corn sowing 
will doubtless be utilized, as any of the cereals may do well 
when sown after the first fortnight in January. The writer’s 
experience in this matter, however, emphasizes the value of 
shallow covering of the seed at this time of the ytiar and of 
giving an application of quick-acting artificial manures at 
the time of sowing. 

In January, most of the pasture land is free of stock and 
such parts as are intended to be top-dressed may be 
conveniently treated now. Towards the end of the month 
the first application of nitrogenous manure may be given to 
the fields intended to provide the desirable early bite. The 
disc harrowing of hide-bound fields—cutting up the turf in 
two directions—^followed by harrowing and heavy rolling may 
be profitable employment in this month. 

Besides thrashing, boxing seed potatoes, attention to live 
stock and such land operations as those mentioned above, 
the good manager utilizes any available time in January in 
performing some of the many odd jobs that should not be left 
to the busy season but which are necessary for smooth 
working of the farm and to its general tidy appearance. 
Hedging, ditching, road mending, attention to drains, mending 
gates and gateways, hurdle-making, and overhauling and 
repainting implements and machinery, are some of the odd 
jobs that come under this heading. 


NOTES ON MANURES 

H. V. Garner, M.A., B.Sc., 

Roihamsted Experimental Station, 

Mwnre.—The utilization of liquid manure is one 
of the unsolved problems of British agriculture. With the 
growth of dairy farming, increasing numbers of cattle are 
being housed during the winter under conditions in which 
the bulk of the urine is almost certain to run to waste. This 
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urine oontainB about three-quarts of tlie total original 
manurial value of the concentrates and roots fed, and this 
plant food is in a highly available condition and of much the 
same value, unit for unit, as that contained in the soluble 
commercial fertilizers. Even when fanners appreciate these 
facts they rarely do an 3 d>hing to prevent loss, the wastage being 
regarded as a more or less necessary evil. In laying emphasis- 
on the great value of liquid manure a few notes on its nature 
and some methods of handling it may be of interest. 

liquid manure as usually collected consists of the urine 
£rom cow stalls and stables, diluted with a certain amount of 
wash water used in these buildings and also possibly with the 
drainings from manure heaps in open yards. It is very 
variable in composition, being affected by the nature of 
the feeding and to a greater extent by the degree of dilution 
and the manner of its storage and collection. It is never as 
rich as the urine of the live stock, which in the case of cows 
contains about 1‘05 per cent, of nitrogen and 1'36 per cent, 
of potash. Thus Prof. Hendrick fotmd that typical Scotch 
samples of liquid manure contained 20 lb. nitrogen and 46 lb. 
potash per 1,000 gal. Corresponding values for a very large 
number of Swiss samples were 17 lb. and 44 lb. Cow urine 
undiluted, however, would contain about 105 lb. nitrogen and 
136 lb. potash per 1,000 gal. 

The nitrogen compounds contained in liquid manure, 
chiefly urea and related substances, rapidly undergo decom¬ 
position through the agency of bacteria, and the final result 
is the evolution and loss of ammonia. The condition which 
favours this loss of valuable nitrogen is free exposure to the 
air, so that the essential point in the economical collection, 
storage, and application of liquid manure is to keep it as far 
as possible from contact with air. 

the more elaborate systems of liquid manure conservation 
practised on the Continent, the urine of cattle tied up in stalls 
is separated as quickly as possible by the aid of specially 
constructed floors and gutters and conveyed to tanks by 
means of covered channels. The ■ tanks are provided with 
air-tight covers or the liquid itself may be covered by boards 
which float on the surface or by a thin layer of oil which lies 
on the top of the liquid and forms an effective air seal. When 
used <m arable land the high grade manure thus obtained is 
applied by means of a special drill whose coulters out a track 
in the soil and deposit the liquid below the surface. Here 
i^ain the aim is to hinder the volatilization of ammonia. 
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There is no doubt that these measures are sound in principle, 
and when new cowsheds are being built or old ones altered 
the opportunity occurs to incorporate an effective liquid 
manure system. Plans and specifications for simple and 
effective arrangements, which can be constructed almost 
entirely by the labour on the farm, are given in the Ministry’s 
Leaflet No. 382 on Liquid Manure Tanks. 

Use Ol Liquid Manure.— The most suitable crop to take the 
liquid manure accumulated during the winter is grass for hay, 
either permanent or temporary. Not only does the grass 
offer a better chance of carting out heavy loads relatively 
easily without injury to the land, but the composition of the 
manure containing readily available nitrogen and potash 
is favourable for hay production. Where the liquid is 
repeatedly used, however, it should be supplemented by 
phosphate, and on slightly acid soils with lime also. It has 
been shown in Swiss experiments that if grass is repeatedly 
forced with liquid manure on soils poor in lime, the fodder 
obtained does not contain sufficient calcium to provide a 
satisfactory diet for dairy stock. The application of liquid 
manure to grassland is convenient, but not without its 
drawbacks. The chief of these arises out of the loss of 
ammonia which occurs when the liquid is exposed to evapora¬ 
tion on the leaves of the grasses. In dry windy weather this 
loss may be very considerable, and it is further increased by 
the use of concentrated liquid manure and the application of 
light dressings per acre. Under such conditions the effect 
is virtually a manuring with potash salts, and it is rarely 
that such a treatment is productive of good results. 

The best thing that can be done is to choose still dull weather 
for emptying the tank, and if rain is likely to follow so much 
the better. The liquid should be dilute, which will usually 
be the case where wash water and drainings get into the tank, 
and as heavy a dressing as possible should be applied—5-10 
tons per acre would not be too much. It is best to cart out 
the liquid manure when the grass is short. On small farms 
in regions of intensive cultivation in many parts of the 
Continent repeated doses of liquid manure are used as the 
basis of a highly productive system of grassland husbandry, 
the manurial principle being the same as in the intensive 
treatment of pasture with nitrogenous fertilizers which is 
now under trial in this country. 

On arable land the use of liquid manure presents some 
difficulties. It has been shown that unless steps are taken to 
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get the liquid covered by soil great loss of nitrogen takes place. 
Harrowing or cultivation can do something to obviate this, 
but tests have shown that shallow ploughing is more effective. 
Moreover, if liquid manure is applied to free draining land in 
the winter—^and it is often necessary to empty manure tanks 
at that time—the loss of nitrate by leaching can be consider¬ 
able. On the whole, the most hopeful course is to use the 
liquid as an early spring dressing for fodder crops which it is 
desirable to force on for early keep, such as rye, winter vetches, 
or young seeds. It may sometimes be possible to give some 
to the root land and work it into the soil. 

It is sometimes suggested that liquid manure should be 
pumi)ed over manure heaps and carted out with the dung. 
This is better than letting the liquid go to waste, but even so 
a certain amount of loss is likely to take place, particularly 
if the dung is already in a well rotted condition. When this 
practice is adopted it is helpful to spread and plough in the 
dung as quickly as possible. 

Hamiring Quality. —In an interesting report on the 

investigation of factors determining quality in potatoes* 
a section is devoted to the effect of manuring. The main 
conclusions bear out the results of similar work elsewhere. 
It is shown that artificials in themselves are not damaging to 
the cooking qualities of potatoes ; in fact potatoes grown 
with 9 cwt. of a complete fertilizer mixture, showing a normal 
balance of nutrients, boiled better than those grown without 
manures. As to the effect of the individual constitutents, it 
was noted that excessive amoimts of nitrogenous fertilizers 
produced wet soapy potatoes, but 1| cwt. of sulphate of 
ammonia in the mixture did no harm. Varieties of high 
natural quality could stand heavier dressings of nitrogen than 
those of inferior quality. 

From the standpoint of quality, sulphate of ammonia was 
to be preferred to nitrate of soda or nitrate of lime, unless 
small applications were given. Phosphates were beneficial 
in mixtures, since the quality was lowered by omitting them ; 
and, of the phosphates tried, superphosphate was the most 
effective. Ilie absence of potash was also reflected in poor 
quality tubers which turned black on cooking. Of the potash 
salts the low-grade compounds were distinctly harmful to 
quality, especially in wet seasons; while the. higher-grade 
salts, sulphate and muriate, were about equal in dry seasons, 
but there was a preference for sulphate in wet years. The 
potatoes were better without lime than with it. 


♦ W. M. Findlay t Scot. Jour. Agric., XI, 1928. 
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PRICES OF ARTIFICIAL MANURES 
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Xttnte of Soda.— There is no doubt of the good reputation 
which nitrate of soda has enjoyed among farmers, both here 
and abroad. Before the Great War it was extensively used 
as a top-dressmg for cereals and roots and had been found 
suitable for a wide range of soils, on which it gave both rapid 
and certain action. Owing to war conditions and the steady 
development of cheap supplies of by-product and synthetic 
ammonia compounds, ammonia nitrogen became so much 
cheaper per unit than the nitrogen of nitrate of soda that 
Chile nitrate lost ground in this country. It is gratifying to 
find that steps are being taken to bring this valuable fertilizer 
once more within the reach of farmers. A flat rate of 
delivered prices has recently been fixed for the coming season 
which will apply to the whole country. Nitrate of soda is to 
be sold at from £10 to £10 13s. according to the month of 
delivery, giving a price of from 12s. lid. to ISs. 9d. per unit 
of nitrogen. This wiU still be dearer than the price of 
ammonia nitrogen, but the reduction is such as to make 
nitrate once again a fertilizer which can be used economically 
for the purposes for which it is known to have special value. 
Like other nitrogenous fertilizers, nitrate of soda is now 
cheaper than it was in 1914. For late top-dressings and in 
dry districts nitric nitrogen has no rival. Nitrate of soda 
also seems to be specially suitable for sugar beet and man¬ 
golds, while in market garden practice it is much used for 
forcing on leafy vegetables. 

« # Ht 

NOTES ON FEEDING STUFFS 

H. E. WOODMAK, M.A., Ph.D., D.Sc., 

School of AgriouUure, Cambridge. 

nw Feeding of Sugar Beet Palp.— In the Notes for last 
month it was demonstrated that dried sugar beet pulp must 
be included in the group of feeding stuffs known as carbo- 
h 3 rdrate concentrates, and that 1 lb. of this product is able 
to replace 0*8 lb. of maize meal or 0*9 lb. of barley meal in the 
rations of ruminant animals. Before the commencement of 
the Cambridge investigations, the writer thought that it 
would be of great assistance to collect the opinions of a number 
of practical men on the uses and feeding value of sugar beet 
pulp. It was bdieved that such collected experience would 
not only be extremely valuable in helping to decide the 
merits and demerits of this by-product, but might throw 
some lig^t on the apparent disinolinarion, nuu^ested 1^ 
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stook-owners in the early days of the beet sugar industry, 
to purchase it freely. To this end, a circtilar, embodying the 
following series of questions, was sent to a number of well-^ 
known fanners:— 

(1) For what purposes do you use stigeur beet pulp T What 
amounts do you feed to different classes of stock T Are you 
satisfied with the results it gives ? 

(2) Do you regard sugar beet pulp merely as a substitute for 
roots in the ration ? 

(3) Do you always soak the pulp prior to feeding ? If not, what 
amounts do you find can safely be fed in the dry condition 
to difierent classes of stock 7 

(4) Do you use sugar beet pulp for pig-feeding ? If so, what 
amounts do you recommend 7 Are the results satisfactory 7 

(6) Do you use sugar boot molasses 7 If so, how do you feed it, 
and what amounts do you recommend for different classes 
of stock 7 Are the results good 7 Do you note any undesirable 
effects (e.^., scouring) 7 

(6) Do you regard sugar beet pulp as worth £5 10s. Od. per ton 7 
If not, what price would you suggest ? 

Not many replies were received. This, perhaps, was not 
altogether surprising, since the questiomiaire may have borne 
a suspicious resemblance to an examination paper for an 
agricultural diploma. Moreover, it appeared that many 
farmers had no experience of this feeding stuff. Nevertheless, 
a number of extremely useful answers to the questions were 
sent to the writer, who takes this opportunity of thanking 
all those farmers who went to such trouble to supply him with 
the desired information. 

A well-known Lincolnshire farmer replied aa follows ; “I only 
feed the molasses pulp, as it is much loss bulky than the ordinary, 
and this is an important consideration in the feeding of dairy 
cows. My production ration for cows in milk is one part by weight 
of decorticated groimd nut cake, two peurts of molasses pulp and 
one part of palm kernel cake. If the hay is good, I feed 3J lb. 
of this mixture per gallon of milk; if of poor quality, I increase 
the allowance to 4 lb. This is for every gallon up to four for cows 
and three for heifers; above that, I feed linseed cake. I use no 
roots, but feed 20 lb. of hay for maintenance. My full-time cows 
last year averaged 1,006 gallons. For my stpre beasts, I mix 
one part of decorticated ground nut cake and two parts of 
molasses pulp. I have replaced all my root crops with sugar 
beet and find my cattle look just as well as when they had roots. 
Further, beet pulp is much less costly and is easier to handle. 
For my sheep (ewes with lambs) I use a mixture of equal parts 
of Egyptian cotton cake and molasses pulp, i lb. per head. 
Formerly, I used the same mixture as for my store beasts, but 
found that this was too laxative, as the rear wool and bags 
became soiled and the lambs did bcdly. There also was an undue 
proportion of trimmings at clipping time. I have not used beet 
pulp for pigs, but from what I have heard, it is not a very 
aatialaotory food for this pmpose.*’ 

An agricultural official, also in the Lincolnshire area, states 


980 Noms OK f'sKoiKO Sroxvs. 

in hi 0 reply; I have found that farmers who oommanoed to 
sugar beet pulp a few years ago» now buy up aU they can 
get at £5 per ton and consider it cheap. Nearly s^l of them use 
it as part of the concentrate ration.*’ 

A Cambridgeshire fanner writes: *' I feed sugar beet pulp to 
stock in the following amounts: Dairy cows, 6~8 lb. so^ed 
pulp per day. Weaning calves (two to three months), J-1 lb. dry. 
Fattening cattle, &-S lb. d^. Store cattle, 8-8 lb. dxy. Ewes, 
J-1 lb. dry. Less labour is required to fe^ the pulp in the dry 
condition, though possibly the suociilence of the soak^ condition 
may be useful to milking cows. I consider sugcu beet pulp worth 
buying at £5 per ton to grower’s station.” 

A Cambridgeshire agricultural official reports as follows: 
“ Sugar beet pulp is being used in this county for dairy cows, 
sheep, horses and fattening bullocks. For dairy cows, it is being 
fed up to 4 lb. x>er cow per day, and in most cases it is soaked 
prior to feeding. For sheep, it is being used at the rate of i lb. 
per ewe per day, fed dry. For horses, a little is being mixed with 
the com, dry. For bullocks, it is being fed at the same rate and 
in the same manner as for cows. As a substitute for roots, the 
price is high. If it may be used as a substitute for cereal food, 
the price would appear to be reasonable.” 

The following reply was sent by the managing diiector of a 
well-known sugar factory: “A large proportion of the pulp is 
fed to cows and sheep, cows receiving 10-12 lb. per animal per 
day, and sheep, J-J lb. We believe most farmers have had fairly 
satii^actory results, and many of them are realizing the feeding 
properties of molasses pulp to be those of a carbohydrate con¬ 
centrate. The best feeders appear to be feeding molasses pulp 
to dairy cows in the dry condition, or only slightly moistened. 
Farmers get better results from feeding sheep dry. We have 
been unable to find anyone who has carried out experiments in 
feeding pulp to pigs, but in all probability it would be a small 
part of the ration and would be soaked before feeding. During 
.last summer, we fed 30 bullocks on our grass round the factory, 
and aa a concentrate we used molasses pulp slightly moistenecl 
with molasses solution. After a short time, we got the bullocks 
on to 12-15 lb. of pulp per day, together with 7-8 lb. of beet 
moleusses (mixed with the pulp as described above). We also had a 
tub of molasses in the field where the bullocks could help themselves 
at any time and the cattle did very well on the ration, no undue 
scouring occurring. During the winter, we have sold a great 
quantity of molasses to farmers, who appear to use it with chafi 
or hay. Apparently fanners are satisfied with the results, as 
they come l^k for repeat orders, and at the moment our sitpply 
is all sold.” ♦ 

Through the kindness of Mr. F. H. Gamer, who haa returned 
recently from a year’s visit to America, the writer is able to add 
a few notes on the use of sugar beet pulp in the United States. 
Mr. Gamer writes : ” Sugar beet pulp is very largely used in the 
rations of dairy cows which are l^ing fed for record of milk or 
butter-fat production in the United States. It is in such big 
dconand by the dairymen of the States, who are endeavouring to 
establish world’s records with their respective charges, that it 
has reached a fictitious price, far above the actual food units it 
oontaans. 1 think 1 am correct in stating that at the present time 
sugar beet pu^ is being imi^rted into the States from England 
(season, 1927-28). The imeoial value of feeding sugar beet pulp 
to dairy cows on ofiloial test is attributed to several points: 
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(1) It is slightly laxative and is said to be * cooling.’ (2) It 
‘ lightens * the heavy concentrate mixtures fed to good milkers, 
this resulting in the digestive juices mixing more thoroughly with 
the constituents of the ration and leading to more efficient 
digestion. Dr. Eckles, an eminent American authority on the 
management of dairy cows, recommends the use of dried sugar 
beet pulp in the rations of high-producing cows. He suggests 
feedii^ the dried pulp in the following way : moisten one part 
of dried pulp with three parts of warm water. Allow to stand for 
several hours, place in the manger and cover with the concentrate 
ration.** 

Space forbids any further citations from the replies which 
were received to the questionnaire. Enough has been written, 
however, to show that dried sugar beet pulp bids fair to become 
a popular feeding stuff in the near future. The replies are 
given without comment, though the reader, when considering 
the substance of these statements, should keep in mind what 
has already been printed in these columns concerning the 
nutritive value of sugar beet pulp. 

It will be recalled that in the Notes for February, 1928, 
the writer “summarized an article by Professor T. B. Wood, 
in which the latter demonstrated very clearly that an all¬ 
round standard of high productivity in the various branches 
of animal husbandry in this country would not be attainable 
until means had been found for bringing abt)ut a material 
increase in the supply of concentrated foods for feeding to 
farm animals. Recent work at Cambridge has shown that the 
available supply of protein concentrates may be augmented 
considerably, (1) by adopting a system of close-grazing or 
rotational grazing of pastures, since the dry matter of young 
pasture herbage is a protein-rich food of high digestibility, 
and (2) by conserving young pasture herbage, either by 
artificial drying or by ensilage, for use in winter as a source 
of protein in the rations of farm animals. The results of the 
present work on dried sugar beet pulp have demonstrated 
further that in this feeding stuff the farmer possesses what is, 
for this country, a new and relatively cheap carbohydrate 
concentrate. By the fuller utilization of these sources of 
digestible protein (young pasture grass) and digestible carbo¬ 
hydrate (sugar beet pulp), the farmer will be able to solve 
many of the problems associated with intensive production 
in farm animals. 

A feeding trial of great interest was carried out on the 
University Farm at Cambridge during the winter of 1927-28, 
A number of steers of the Shorthorn type, with an average 
weight of about cwt. at the commencement of the trial, 
were fed in a covered yard on a ration containing 10 lb. of 
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dried beet pulp, 5 lb. of artificially dried pasture grass, 5 lb. 
of hay and 14 lb. of silage. Towards the ^d of the feeding 
period, the dried pasture grass was increased to 7 lb. and the 
hay reduced to 3 lb. It will be noted that in this ration, the 
young dried grass formed the source of digestible protein, 
and the sugar beet pulp the source of digestible carbohydrate. 
The cattle did particularly well. They averaged a steady 
2 lb. per day live-weight increase during the first two months 
of fattening and about 1| lb. for the last month. They 
displayed a noticeable “ bloom ” at the end of the experiment, 
and, after slaughter, the quality of the beef proved excellent. 


Fazm Values. —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
calculations, are as follows ;— 



Starch 

Protein 

Per 


equivalent 

equivalent 

ton 


Per cent. 

Per cent. 

£ e. 

Barley (Imported) 

71 

8*2 

9 8 

Maize . • . • 

81 

6-8 

10 8 

Beoortioated ground nut cake 

73 

410 

13 5 

„ cotton cake 

71 

340 

11 10 


(Add lOs. per ton, in each ease, for carriage.) 

The cost per unit Btarch equivalent works out at 2*57 
shillings, and per unit protein equivalent, 1*93 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1928, issue of the Ministry’s 
JOUBNAL.) 

Faem Valubs. 


Crops 

Starch 

equivalent 

Protein 

equivalent 

Foo(i value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ s. 

WhMt. 

72 

0-6 

10 6 

0«to . 

SO 

7*6 

8 9 

Barley. 

71 

6-2 

9 14 

Potatoes. 

18 

0*6 

2 7 

Swedes. 

7 

0-7 

0 19 

Mangolds . 

7 

0*4 

0 19 

Sugar Beet Pulp, dried*. 

66 

6*2 

8 17 

Beans . 

66 

20*0 

10 8 

Good meadow bay 

31 

4*6 

4 9 

Good oat straw. 

17 

0*9 

2 6 

Good clover hay . * 

32 

7*0 

4 16 

Vetch and Oat silage .« 

IS 

1*6 

1 16 

l^arley straw *. 

19 

0*7 

2 10 

Wheat straw. 

11 

0*1 

1 8 

Bean straw 

19 

1*7 

2 12 
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Mann-Coitol Price 
Price riel food Starch per Price Pro* 

Price per qr. per value value equiv. unit per lb. teio 

ton per per ^r starch'etaroh equr 

ton ton 100 lb. equiv. equiv. 

8. d. i lb. £ 8 . £ 8. £ i. 8 . d. d. 


Wheat, Britieh. 

Barley, Britieh feeding .. - 

„ Canadian No. 4 Weetem 35 
„ „ feed.. ..31 

American .. .. 32 

Peraian .. .. .35 

„ Tunisian .. .. 33 

Date,Englieh,white .. .. ~ 

„ „ black and grey - 

„ Scotch, white .. .. - 

„ Irish, blcMsk .. .. - 

„ Cana^an No. 2 Western 32 

,, »» »» 3 ,, 30 

„ „ Feed .. ..20 

„ Argentine .. .. 20 

„ Chilian .. .. 30 

„ German.29 

Maize, Argentine .. .. 44 

Beans, English, winter .. - 

Peas, English, blue .. .. - 

„ Japanese .. .. - 

Millers* ofials— 

Bran, British.- 

„ broad.- 

Middlings, fine, imported .. - 

„ coarse, British .. ~ 

Pollards, imported .. .. — 

Meal, barley.~ 

„ maize.- 

„ „ germ .. - 

„ locust bean .. .. ~ 

„ bean .- 

„ fish .- 

l^Iai^e, gluten feed .. .. — 

„ cooked fiaked .. .. — 

Linseed— 

„ cake, English, 12% oil ~ 

M 9% „ ~ 

.. » 8 %„ - 

Soyabean,, 6% „ - 

Cottonseed cake, English- 

Egyptian, 4i-fi% „ - 

^ Egyptian, 4|%„ ~ 

Coconut cake, 6% oil .. - 

Ground-nut cake, 6-7% oil ., — 

Decorticated ground-nut cake, 

6-7% oil ~ 

Palm kernel cake, 4^-6^% „ ~ 

» „ „ meal, 4^% „ - 

» „ meal 1%„ ~ 

Feeding treacle .. .. ~ 

Brewers’ grains, dried ale .. ~ 

JWtouln," .. ” I 


— 10 0 

— 9 6 

400 9 17 

8 18 
.. 9 0 

.. 9 17 

„ 9 7* 

— l(i 0 

— 9 13 

— 10 7 

Q 1 g 

320 11 10 
10 16 
., 10 r> 

„ 10 8 
„ 10 10 
,. 10 7 

480 10 8 

— 10 lot 

— 14 lOf 

— 19 16§ 


9 15 0 15 




0 10 10 0 
0 10 10 0 
0 10 10 4 


— 19 10 I 3 7 16 3 

— 10 7 0 19 9 8 

— 12 5 0 10 11 15 

— 14 5 1 9 12 16 

— 1.3 12 1 9 12 3 

— 13 6 1 9 11 16 

— n 15 1 17 9 18 

— 8 6 1 7 6 18 

— 8 6 1 7 6 18 

— 11 6 1 4 10 1 

— 10 17* 1 7 9 10 

— 13 6* 2 0 11 5 

— 10 2t 0 17 9 6 

— 10 12t 0 17 9 15 

— 9 7t 0 18 8 9 

— 6 0 0 8 5 12 

— 8 16 0 18 7 17 

— 8 5 0 18 7 7 

— 7 16* 1 7 6 8 


3 8 1*96 j 

2 7 1‘38 

2 7 1-38 

2 4 B26 

2 10 1-52 

2 0 1-34 

2 5 1'29 

2 9 1'47 

8 6 1-87 

6 1 8-26 

2 6 1-.34 


74 8 6 1-87 

74 3 3 1-74 

74 3 2 1-70 

69 2 10 1>52 

42 3 3 1-74 

42 3 3 1-74 

79 2 7 1*38 

67 8 4 1-78 

73 3 1 1-65 

75 2 6 1-34 

76 2 7 1-8K 

71 2 5 1*29 

51 2 2 M6 

49 3 2 1*70 

49 8 0 1-61 

43 3 0 1-61 


• At Bristol. t At HuB. § At Liverpool. 

Wow.—Xh« prioes quoted above represent the average prices at which actual wholesale transactions l^ve teto^ 
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MISCELLANEOUS NOTES 

A Gbassland Conference, over which Lord Bledisloe will 
preside, will be held on Tuesday, January 8, at the Midland 
Agricultural and Dairy College, Sutton 
Qtaadand Bonington, Loughborough. All pereraus 
Oonfenooe tt interested are cordially invited to attend, 
the IMTMlftnil and copies of the Conference programme, 
OoH^ tickets for luncheon, particulars of over¬ 
night accommodation at the College for 
visitors, etc., can be obtained on application to Dr. Mllbum, 
Principal of the College. The Conference lasts the day, 
commencing at 10.45 a.m. with the Chairman’s opening 
remarks. At the morning session, papers will be read by 
Mr. J. R. Bond on “ Improvement of Grasslahd by Mechanical 
Treatment,” and by Mr. G. A. Cowie on “ Present-day Tenden¬ 
cies in the Manuring of Grassland.” In the afternoon, Mr. H. 
T. Cranfield will deal with “ The Feeding Value of Grass for 
Milk Production,” and Dr. A. C. Ruston with “ The Economics 
of Grassland Manuring,” after which the Chairman will give 
his concluding remarks. Ample time will be allowed after 
each paper for discussion. The College is within 10 minutes’ 
walk of Kegworth Station, L.M.S. Railway. 

)tc 9ic aH 

Ak eelworm disease of potatoes has been mentioned a 
good deal recently in the Press in some parts of the country. 

It is probable that some potato growers 

Eelwona Disease have an exaggerated idea of the damage 
of Potatoes caused by the disease to the potato crop. 

The pest is usually prevalent only in 
areas where potatoes are grown repeatedly on the same soil, 
and it is still a matter of doubt in such oases whether the 
eelworm is really responsible for all the damage to the potato 
crop that arises under such conditions. Research work is 
going on to discover the exact part played by the pest and the 
measures that should be taken to deal with the trouble with 
which it is at present associated. 

What is known is that the eelworm attacks the jfine roots of 
tile plant, which, when lifted, show the female eelworms in 
tiie form of small round white or brown bodies adhering to 
the root. The disease must not be confused with another 
kind of eelworm trouble doe to tiie Stem Eelworm, which 
may do much damage to potatoes, especially when stored in 
clunps for any len^ of time. At present, the point for 




1929.] 


MiSOBliLANSOUS NOTBS, 


985 


farmers and others to remember is that it is important for 
several reasons that they should not use the same land too 
frequently for potatoes; it is probably unsafe to take this 
crop more frequently than once every three years. 

♦ ♦♦♦♦♦ 

At the Cookery and Food Exhibition, which was held at 
the Olympia from November 23 to December 1, the Ministry, 
in collaboration with the National 
Displasni of Farmers* Union and other organizations, 
Home Produce staged a display of Home Produce in the 
Empire Marketing Board’s Pavilion. The 
display included the usual commodities ; in particular, apples 
packed under the National Mark, and eggs graded in accord¬ 
ance with the new regulations, proved of general interest. 

At the request of the Ministry the Empire Marketing Board 
offered three prizes for the best loaves made from all-English 
flour and liquid milk. The competition attracted a number of 
entries and served to draw attention to the possibilities of the 
all-English Milk Loaf. 

9|c )(; >>: 

Agricultural produce in November was 41 jx^r cent, 
dearer than in 1911-13, as compared with 39 per cent, in tho 
preceding month and 37 i)er cent, in 
The Agricultural November last year. The majority of 
Index Number commodities were little altered in price 
or index number during the month, and 
the increase of 2 points in the general index number was 
due principally to the rise in the contract price of milk. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1923 


Percentage increase compared with the 
average of the corresjjonding month in 
191M3 


Month 


1923 

1924 

1925 

1926 

1927 

1928 

January 


67 

60 

71 

68 

49 

45 

February 


63 

61 

69 

53 

45 

43 

March . . 


59 

67 

66 

49 

43 

45 

April .. 


64 

53 

59 

52 

43 

51 

May 


54 

67 

57 

50 

42 

54 

June .. 


49 

66 

53 

48 

41 

53 

July -. 


50 

53 

49 

48 

42 

46 

August.. 


52 

57 

54 

49 

42 

44 

September 


52 

61 

55 

65 

43 

44 

October 


50 

66 

53 

48 

40 

39 

November 


51 

66 

64 

48 

37 

41 

December 


55 

65 

54 

46 

38 

— 
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Grain .—The average price of wheat in November was 
98. lOd. per «wt., or 4d. more than in October, and the index 
‘ number moved 3 paints upward to 31 per cent, above jae-war. 
Barky averaged lOs. 8d. per cwt., or Id. kss than in the 
preceding month, but oats were 2d. dearer at 8s. lid. per cwt., 
^ index number for the latter remaining unaltered at 27 
per c«Qt. above 1911-13, whik for the former it fell l point 
to 26 per cent. A year ago wheat stood at 34 per cent., 
barky at 46 per cent., and oats at 30 per cent, above their 
pre-war kveb. 

Live Stock .—^Fat cattle prices were maintained at practically 
the same figures as in October, and the index number was 
unaltered at 31 per cent, above the base years, but a rise of 
about |d. per lb. occurred in the average fbr fat sheep, and 
the index number rose 1 point to 53 per cent. Bacon pigs 
showed a decline in price and index number, but prices for 
porkers remained at about the same level as in October, and 
the index number was unchanged at 33 per cent, above pre¬ 
war. Increases in the prices of dairy cows and store sheep 
were recorded, but as these were not so large relatively as in 
the corresponding period of the base years, the index number 
in each case declined by 1 point. Store cattle were a little 
dearer and store pigs a little cheaper, but there was no 
alteration in the index numbers. 

Dairy and Potdtry Produce .—^The November contract price 
for milk was generally Id. per gallon higher than in October, 
and at 71 per cent, above pre-war the index number showed a 
considerabk rise of 14 points. Butter advanced about Jd. 
per lb. and eggs about 4^d. per dozen, but in both cases the 
advance was relatively less pronoimced than in the corre¬ 
sponding period of the base years, and the index numbers 
were lower by 3 and 16 points respectively at 52 and 61 per 
cent, above 1911-13. Cheese continued at 78 per cent, dearer 
than pre-war. Fowls and geese were a little cheaper than in 
October, and a decline of 4 points was recorded in the index 
number for poultry. 

Other Commoditiea .—A further reduction in wool prices was 
recorded, and the index number fell 4 points to 66 per cent, 
above pre-war. Hay prices declined slightly to an average 
of 4 per cent, above the base years, whik potatoes, owing to 
a reduction in joioe in the corresponding months of 1911-13, 
were relatively dearer on the month at 63 per cent, above 
pre-war ; the prices of vegetabks remained at about one-third 
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above those ruling in the base years. Apples were 60 per cent, 
dearer than pre-war. 

Index numbers of different commodities during recent 
months and in November, 1926 and 1927, are shown below. 


Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13. 


Commodity 

1926 

1927 

1928 

Nov. 

Nov. 

Aug. 

Sept. 

Got. 

Nov. 

Wheat . 

60 

34 

30 

22 

28 

31 

Barley 

36 

45 

68 

60 

26 

25 

Oats. 

20 

30 

49 

33 

27 

27 

Fat cattle .. 

31 

19 

40 

36 

31 

31 

Fat sheep. 

43 

40 

69 

69 

62 

63 

Bacon pigs .. 

71 

18 

36 

33 

20 

24 

Pork pigs .. 

70 

29 

33 

32 

33 

33 

Dairy cows 

34 

28 

33 

34 

39 

38 

Store cattle.. 

22 

13 

29 

27 

20 

20 

Store sheep.. 

42 

36 

66 

66 

64 

63 

Store pigs .. 

136 

44 

26 

28 

31 

31 

Eggs .j 

GO 

47 

66 

62 

66 

61 

Poultry 

49 

46 

46 

42 

61 

47 

Milk . 

64 

69 

66 

66 

67 

71 

Butter 

47 

47 

64 

54 

65 

62 

Cheese 

28 

65 

84 

78 

78 

78 

Potatoes 

113 

70 

35 

60 

61 

63 

Hay . 

4 

19 

13 

14 

0 

4 

Wool . 

31 

40 

76 

76 

70 

60 


Dtjbino recent years, there has been a growing tendency for 
exporting countries to engage in various forms of publicity on 
behalf of their produce. One form of 
TraveUing propaganda has been the entertainment 
Scholarships of deputations of distributors from this 
for Grocer country for the purpose of demonstrating 
Students the methods of production and pro¬ 
cessing of goods destined for export. Such 
organized tours secure much publicity in trade journals, and 
the effect is considerable. It is also enduring, at any rate so 
far as the actual personnel of the tour is concerned. 

As an experiment, and with a view to emphasizing to an 
important section of the distributive trade the superlative 
quality of home produce and, where applicable, bringing 
retailers in touch with new schemes of grading, packing, etc., 
the Ministry of Agriculture and Fisheries has approached the 
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logtitiiite of Oertafioated Orocers and offered to anange a tour 
in England and Wales for (a) 15 students, ordiuMily resictoit 
in England and Wales, who t^ce the highest places in the 
Institute’s final ezaminaticm, 1929, and who are desiTouB of 
making the tour; (6) five accredited teachers of classes to be 
nominated by the Institute, provided that such teachers are 
practical grocers, and (c) one official of the Institute. 

The tour will start and finish in London, and will last for 
II days during the second and third weeks in July next. 
Details of the tour have not yet been settled, but visits will 
probably be made to egg, fruit and poultry packing stations, 
fruit and vegetable canneries, cheese-making farms and 
factories, bacon and ham factories, a beet sugar factory and 
a cider factory, as well as poultry farms, pig farm, orchards 
and the Boyal Show. 

The Ministry will defray the cost of the tour from the 
marketing grant placed at its disposal by the Empire 
Marketing Board. 

« ♦ ♦ ♦ 

Farm Workers* Minimum Wages. — meetin^r of tiio Ac^ricultural 
Wages Board was held on December 10, at 7 Whitehall Place, S.W. 1, 
the Chairman, Viscount Ullswater, G.C.B., presiding. 

The Board considered notifications from Agricultural Wages 
Committees of decisions fixing minimum and overtime rates of wages 
and proceeded to make the following Orders carrying into effect the 
Committees’ decisions:— 

Berkshire ,—An Order cancelling, as from December 22, the existing 
minimum and overtime rates of wages for male workers and 
minimum rates of wages for female workers, and fixing rates in 
substitution therefor to ojierato from December 23, 1928, to 
December 21, 1929. The minimum rate in the case of male 
workers of 21 years of age and over is 30s. per week of 50 hours, 
except during the weeks in which Christmas Day and Good Friday 
fall, when the number of hours in resjiect of which the minimum 
weekly wage is payable is 41. The overtime rate in the case of 
male workers of 21 years of age and over is 8Jd. per hour. In 
the case of female workers of 19 years of age and over the 
minimum rate is 6d. per hour for all time worked. 

Derbyshire ,—^An Order to come into force on December 26 
continuing the operation of the existing minimum and overtime 
rates of wages for male and female workers imtil December 26, 
1929. The minimum rate in the case of male workers of 21 years 
of age and over is 8d. per hour, with overtime at lOd, per hour 
for employment on Sunday. In the case of female workers of 
18 years of age and over the minimum rate is 6d. per hour, with 
overtime at W. per hour for employment on Sunday. 

HampMre and Isle of Wight ,—^An Order cancelling the existing 
minimum and overtime rates of wages for male workers and 
minimtm rates cd wages for female workers as from December 22, 
and fixing rates in substitution therefor to operate from December 
22, 1928, to December 21, 1929. The minimum rate in the ease of 
male workers of 21 years of ago and over is 20s. 6d. per week of 
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48 houra in winter and 51 hours in siuniner, except during the 
weeks in which Christmas Day and (5ood Friday fall, when the 
numl>er of hours in respc^el of which the minimum weekly w^age is 
payable is 40J or 41 ^ respectively. Tlie Order provides that in 
the case of a worker who is given a clear day's holiday in the 
week following that in which Oootl Friday fails, the munber of 
hours in respect of which the minimum weekly wage is payable 
shall be 61 in the week in which (lood Friday falls and 41J in the 
following week. The overtime rate in the case of male workers 
of 21 years.of age and over is 8d. per hour, except in the case 
of the employment of carters, cowmen, shepherds or milkers on 
work in connexion witli the immediate cam of animals, wlien the 
overtime rate is 7^(1. per hour. I'lie minimum rate in the case of 
female workers of 18 years of age and over is 6d. per hour for all 
time worked. 

Anghaey and Caernarvon. An Order to come into foire on December 
24, and to continue in opoiution imtil further notice, varying the 
minimum and overtime rates of wages for male workei’S and 
minimum rates of wages for female workers. 'Fhc minimum 
rates in the case of male workers of 21 years of ago ai e for hoi* 80 men, 
cowmen, shepherds or hwsmyn (bailiffs), 35h. per week of 68 hours 
(instead of 60 hours as at present ), and for other inalo workers 
31s. per week of 50 hours as at jiresont. Ovoi'time is payable 
in the case of all male workers of 21 years of ago and over at Od. 
per hour. In the case of female workers of 18 years of age and 
over the minimum rate remains unchanged at Hd. jier hour for 
all time worked. 

Copies of tlie Ordei-s in full may be obtained on application to the 
Seci*otary of the Agricultural Wages Board. 


Enforcement of Minimum Rates of Wages.-During the month 
ending Dec-ember 15, legal proceedings wore institutt^d against seven 
employers for failure to yiay minimum and overtime rates of wages 
fix^ by the Orders of the Agricultural Wages Board. Particulars of 
the cases are as follows - 

Arrears No. of 


County 

Court 

Fines 


Costs 



of 


workers 









wages 

con¬ 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

cerned 

Cheshire 

Broxton 

2 

0 

0 


— 


30 

0 

0 

1 

Devon 

Lifton 


— - 


1 

5 

0 

8 

10 

0 

1 

Kent 

Maidstone .. 

0 

10 

0 

0 

2 

0 

6 

16 

6 

1 

Lancashire .. 

Bury 


- 


0 

8 

0 

2 

11 

3 

1 

Lincolnshire 

Gainsborough 

3 

0 

0 

0 

10 

6 

21 

8 

7 

4 

Lincolnshii*e 

Grantham .. 

0 

17 

6 

2 

12 

6 

15 

0 

0 

7 

Northumber¬ 

Bellingham.. 

5 

0 

0 




14 

12 

0 

1 

land 




— 

— 

— 

-- 

— 

— 


— 



£11 

7 

0 

£5 

7 

0 £98 

18 

4 

16 



— 

— - 


— 

— 

— 

.. -- 

■ — 

* - 

— 


With regard to the case heard at Maidstone on December 10, the 
worker concerned, on becoming entitled to the contributory old age 
pension, had his wages reduced by 6s. 6d. a week, and no Permit ot 
Exemption had been granted to him. The Bench, in fining the 
employer for an offence under the Agricultural Wages (Regulation) 
Act, warned employers in the area that the old age yiension was 
granted to the worker, and employers had no right to ayipropriate it 
or any part of it in this manner. Tlio Act oontiiinod machinery 
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whereby^ if a worker is incapable by reason of physical injury or 
mental deficiency, or any infirmity due to age or to any other cause, 
of earning the minimum rate, a Permit of Exemption may be granted 
by the local Agricultural Wages Committee exempting, subject to 
certain conditions, his employer from paying him the minimum rate, 
but the fact that the worker was in rewipt of an old age pension was 
not in itself a valid reason for obtaining a permit. 

Wages for Public Holidays in Essex : Appeal Case.— In last month’s 
JouBNAii, it was stated that the High Court upheld the Ministry’s 
view as to the effect of the Order of the Essex Agricultural Wages 
Committee defining certain public holidays as overtime. The Appel¬ 
lants in normal weeks paid their workers at not less than the minimum 
and overtime rates applicable. In regard, however, to the week in 
which Good Friday fell, they instructed certain of their employees 
not to present themselves for work on Good Friday and for that week 
made a pro rata deduction in wages. The Appellants contended that 
in the particular circumstances of the case, they* were only requiied 
to pay for the 41 hours’ actual work performed during the remainder 
of the week, 41/50 of the weekly minimum wage of 30s., and that if 
they had, in fact, required the worker to work on Good Friday they 
should have paid the appropriate overtime rates for the hours worked 
on that day plus 41/60 of the weekly minimiim wage. The Ministry’s 
view was that for the purpose of the computation of the weekly 
minimum wage the effect of the Orders made in respect of Essex 
was that employment on public holidays having been defined as over¬ 
time, any employment on such days must be paid for at overtime 
rates quite outside the ordinary weekly minimum wage which, under 
the provisions of the Orders, is payable, notwithstanding that the 
hours of work in any week, excluding hours of overtime employment, 
agreed with the employer may be less than 60 in “ summer ” (or 48 
hours in “winter”). Thus if, excluding all employment on the 
public holidays, Sunday, or Satmday afternoon, a worker works less 
than 60 hours in the remainder of the week in “ summer ” (or 48 hours 
in “winter ”) with the agreement of his employer, the worker is entitled 
to the full weekly minimum wage for those hours in addition to 
payment at overtime rates in respect of any employment on a public 
holiday, Sunday, or Saturday afternoon. 

The Appeal was heard by a Divisional Court consisting of the Lord 
Chief Justice of England, Mr. Justice Avory and Mr. Justice Acton, 
and Judgment was delivered as follows :— 

The Lord Chief Justice : This is a Caae stated by Justices which 
raises an interesting point under the Agricultural Wages (Regulation) 
Act, 1924. The Justices had to consider whether a certain Order 
made by the Wages Board on the initiative of the Agricultural 
Committee was ulUra vires in whole or in part of it. They came to 
the conclusion that no clause or part of it was ultra vi/res but that the 
whole of it was intra vires, and accordingly they came to the conclusion 
that the agricultural worker referred to was entitled to receive the full 
minimum wage of 30s.j less National Health Insurance, in respect of 
the Good Friday week, whether he worked for the whole 60 hours or 
for a shorter period. Holding those views, and others which are 
consequential upon therm and are set out in the Case, the Justices 
fined the present Appellants; and the question for this Court is 
whether, m so holding, the Justices came to a correct determination 
in jxnnt of law. 

our opinion the key to the matter is to be found in the Definition 
Secrtion in the Statute. Throu^out the ingenious argument of 
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Mr. Comyns Carr, one could not fail to observe that the term 
employment ’* was used from time to time in two quite different 
senses, as if those different senses were the same. It is quite clear 
that in ordinary speech the term “ emplojTnent ** may mean a 
contract of emplojTnent, or, on the other hand, may mean actual 
work; and it makes all the diHoronoo in constniing different parts 
of this Statute, and different parts of the Onlers made under it, 
whether one realizes the sense in which the term “ employment ” is 
used. By Section 16 sub-section 1 of the Statute, it is clearly 
provided that the expression “ omployimmt ” means employment 
under a contract of service or apprenticeship. It does not mean 
actual working at the very moment. It was with that definition in 
view that these bodies, which, as the learned Attomey-Cltneral has 
reminded the Court, are representative bodies very carefully chosen 
from all parties interested, had before them the task of fixing the 
minimum rates of wages, under Section 2, a Section which includes 
sub-section 4 : “In fixing minimum rates a Committee shall, so far as 
practicable, secure for able-bodied men such wages as in the opinion 
of the Committee are adequate,” etc. There is nothing in the Statute 
to say that the Committee may fix the rate per hour, but not the rate 
per week ; on the contrary, it provides expressly that such minimum 
rates may bo fixed by the Committee so as to apply universally to all 
workers or to any special class of worker or any special area or to any 
special class in a special area, subject to any ex(*eptions which may be 
made, and so as to vary, according as the emplo 3 mnent is for a day, 
week, month or other period, or so os to provide a differential rate in 
the case of overtime. The particular part of the Order with which 
this case has to do, is an Order relating to a wliole-timo male worker 
employed by tho week. Addressing themselves to the task of fixing 
a minimum rate for him, tho Committee came to tho conclusion that 
if such a worker is 21 years old or older, lie ought to have at least 
30s. a week, that week being normally 50 hoiars a woek. Then it. 
immediately occurred to their minds that although in practice that 
was the week, there might be an agreement for what was nominally 
a week but which included less than 50 hours of omi)loyment or actual 
work, and so they provided that, even so, the worker should havo his 
wages at the minimum rate per week secured to him, because in his 
case the rate of wages applicable to him should bo made such as to 
secure to him the wages which would have been payable if the agreed 
hours had been 50. In my opinion there is nothing ultra vires in that 
part of the Order. Neither do I think that that part of the Ordoj* 
needs to be invoked in order to justify what was contended hero. 
What was contended here was that here was a male worker of full age 
employed by tho week, and as such he was entitled to tho minimum 
wage per week. It matters not that in tho particular week tht^re 
came Good Friday. In my opinion the Justices were right for tho 
reasons which they gave, and tho contentions of tho Kospondonts 
prevail in the case. I thinly, therefore, this appeal ought to fail. 

Mr, Justice Avory : I am of the same opinion. Once it is admitted 
that tho Committee had power to make or fix the rate of wages of 30 b. 
per week for male workers of 21 years and over, I think it cannot be 
said that they were acting ultra vires in providing that although 
normally 30s. a woek was to be paid for 50 hours work in summer 
and 48 hours in winter, if in any particular case the employers chose 
to agree that the worker need not work the whole of the 60 hours or 
48 hours, cus the case might be, that then, in that case, tho man should 
still be entitled to his 30s. for the week. Having come to that 
conclusion, I rm-n see nothing uUra vires in these regulations taken aei 
a whole ; and, therefore, I agree that the appeal fails, 

Mt. Ac(op>: J agree, 
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Fool-BlMl-lIoiltll DlieMe. —Outbreaks have been confijrmedi at three 
fresh eentres as follows:—at Hollington Kural* Hastings, Hast Sussex, 
on November 25; at Halebank, Widnee, Lemcs, on December 15; 
and at Wrockwardine, Wellington, Salop, on December 16. The 
usual restrictions were applied to an area of approximately 15 miles 
round the infected premises. A further outbreak in the Devon 
Infected Area ocouri'^ on November 22, making a total of 12 outbreaks 
in all in that area, and a second case was confirmed in the Salop Area 
on December 17. 

No furtlier outbreaks having occuned in the following Infected Areas 
referred to in the December issue of this Journal, the restrictions were 
withdrawn on the dates mentioned : Crewe, Cheshire (November 24), 
Eype, Bridport, Dorset, and Tarrant Monkton, Blandford, Dorset 
(D^ember 3). 

One hundred and thirty-six outbreaks in all have been confirmed 
smee January 1 last, involving 21 counties, and the slaughter of 4,048 
cattle, 4,975 sheep, 2,223 pigs, and 16 goats. 

♦ ♦ a ♦ 

New Quarantine Regulations for Imported Cati.— The following notice 
was issued to the Press on November 21 :— 

By an Order made by the Minister of Agriculture on the 19th instant, 
which will come into operation on January 1 next, no cat or other 
feline animal brought to Great Britain from any other country except 
Ireland, the Channel Islands, and the Isle of Man, may be landed in 
Great Britain unless its landing has been authorized by a licence from 
the Ministry of Agriculture previously obtained. The most important 
condition attached to a licence will be the detention and isolation of 
the animal at the exf)enso of its owner upon the promises of a veterinary 
surgeon approved by the Ministry for a period of six calendar months. 
Imported cats will thus for the first time be brought under the same 
(parantine requirements as already apply to imported dogs. 

The reason for this Order is the increasing prevalence of rabies amongst 
cats as well as dogs on the Continent of Europe and elsewhere. A report 
of some recent cases of rabies in cats has been received from a place 
near Marseilles, France. One cat went mad and severely scratchefl and 
bit its owner and four other people, including throe children. Another 
ferociously attacked throe other people. Both animals, on post-mortem 
examination, proved to be infected with rabies. 

Visitors to the Continent for their holidays sometimes take their 
cats abroad with them, others occasionally pick up a stray kitten 
whilst travelling abroad and bring it back to this country on their 
return. All such cats will in future have to imdergo six months’ 
quarantine immediately on landing as a safeguard against the risk of 
their being the means of introducing rabies from abroad. 

Applications for importation licences must be made to the Secretary, 
Ministry of Agriculture, Whitehall Place, London, S.W. 1. 

iK « 9i: >ic He 

APPOINTMENTS; CHANGES AND 
CORRECTIONS 

COUNTY AGRICULTURAL EDUCATION STAFFS 
ENGLAND 

Durham ; Mr, H. Wignall, N.D.A., N.D.D., has been appointed 
Instructor in Poultry-keeping, vice Mr. G. M. Robertson. 

Norfolk : Mr. E. G. Davison has been appointed Assistant Instructor 
in Horticulture, vice Mr, C. Savidge. 

Yorkshire : (Univ^^ty of Leeds Agricultural Department). Mr. C« 
W. Goode, N.D.A., N.D.D., Assi^ant Lecturer in Poultry-keeping, 
has been^appointed Lecturer in Poultry-keeping. 
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PBUrClPAL WHOLE^TIME HfEMBERS OF TEACHING STAFFS AT 
UKIVBBSITY DEPARTMENTS OF AGRICULTURE, AGRICULTURAL 
COLLEGES, ETC., ENGLAND 

The Hortiettltural College, Swanley, Kent 

The notification in the November, 1928, issue of the Journal that 
Miss S. Fillmor had left the staff of the College is incorrect. The List 
of Lecturers in Horticulture should, therefore, reatl as follows:—Miss 
A. M. Dickens, B.So. Hort., Mr. W. H. Barker, M.C., Miss S. 

Fillmer. 

School of Agriculture, University of Cambridge 

Mr. A. Walton, Ph.D., and Mr. H. Doan, F.S.T., have been appointe<l 
to the staff as University Demonstrators in Agnciiltiiral Biol(»gy and 
Estate Management respectively. 

l|E sk ♦ « si! 

APPOINTMENTS 

Lists of provincial officers connected with the work of 
agricultural education in England and Wales have been 
published in the issues of this Journal for April, May, August, 
September, and October, 1928. These lists covered the 
teaching staffs employed by County Education Authorities 
(April and May); the teaching staffs at University Depart¬ 
ments of Agriculture, Agricultural Colleges, etc. (August and 
September); and the Specialist Advisory Staffs of the various 
agricultural provinces (October). The series is completed 
with the list of the staffs of Agricultural Research Institutes. 
Part of the list of these staffs is given in this issue and the 
remainder will appear next month. For a general description 
of the work undertaken by these Institutes, readers should 
consult Dr. V. E. Wilkins’ book, “ Research and the Land,” 
obtainable from H.M. Stationery Office, Adastral House, 
Kingsway, Tx>ndon, W.C.2. Price 2s. 6d. not, paper covers, 
and 3s. fid. net, cloth covers.* 

STAFFS OF AGRICULTURAL RESEARCH INSTITUTES 
Imperial College of Science and Technology 

RESEARCH INSTITUTE IN PLANT PHYSIOLOGY 


Director .Prof. V. H. Blackman, Sc.D., 

F R S 

Staff .R. C. Knicuit, D.Sc., F. G. 

Grboory, D.Sc., B. D. Bolas, 
M.Sc., F. J. Richards 


Royal Veterinary College, London 

RESEARCH INSTITUTE IN ANIMAL PATHOLOGY 
Director of Research . . .. F. C. Minett, D.Sc., M.R.C.V.S. 

Smior Assistants .. .. .. A. D. McEwbn, B.Sc., M.R.C.V.S., 

A. W. Stableforth, B.Sc., 
M.R.C.V.S., D.V.S.M. 

Assistant .. ., .. .. S. J. Edwards, B.Sc., M.R.C^.S. 

* See also “Abstracts of Papers on Agricultural Rosoarch,” obtainable 
from the Ministry of Agriculture and Fisheries, 10 Whitehall Place, 
London, S,W. 1. Price Is. net, post free. 
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Loa4ott Seliaol of Hyi^iio ta4 Tiopioil Modl^ 
IN ST I TU T E OP AGRICULTURAL PAEASITOLOOY 
IHif€otoT * m •• R>T*I^axPKBrf 0*Sc«f F*R«S«f 

RrofesBDr of Hetemihology in 
the Univendty of London* and 
Director of the Diviaion of 
Medical Zoology. 

Auiitani DirecUnr and Veterinary T. W. M. Cameboh* MAt.* D.Sc., 
Advieer Ph.D., M.R.C.8. 

Principal Eeeearch Aeeietani .. T. Goodby* D.Sc. 

Eeeeartdi Aeeietani .D. O. Moboak* M.Sc.* Fh.D. 


John Innas Hortienltoral Institution* Merton 

Director .Sir Dakibl Hall, LL.D., 

F.R.S. 

Breeding and Qenetice .. J. B. S. Haldakb, M.A., E. J. 


CoLLXNB* D.So.* Tlie Misses C. 
Pbllbw* p. DB Wlcttok and 
I. Andbbbsok* and Mrs. L. 
Nbwton, D.Sc. 

Cytology .C. D. Dablinoton* Ph.D.* C. L. 

Husezns* Ph.D.* and Miss A. E. 
Gaibdnbb 

Mycology .Miss D. M. Caylby 

FruU ProbUma .M. B. Cbakb* W. J. C. Lawbbnce 

Physiology .The Dibbctob and Mr. Phillis 


University of Cambridge 

(o) ANIMAL NUTRITION RESEARCH INSTITUTE 

Directors .T. B. Wood* C.B.E.* M.A., LL.D., 

F.I.C., F.R.S., Drapers Professor 
of Agriculture in the University, 
and F. H. A. Marshall, Sc.D., 
F.R.S.* Reader in A^ioultural 
Physiology in the University. 

Consultants .Sir F. G. Hopkins, M.A., LL.D., 

F.R.C.P., F.R.S., Professor of 
Bio-Chemistry in the University; 
J. W. Capstick, O.B.E., M.A., 
D.Sc., Fellow of Trinity College; 
and G. Udny Yulb,M.A.,F.R.S., 
University Lecturer in Statistics. 
Principal Assistants F. W. Foreman, M.A., F.I.C. 

(Chemist); J. Hammond, M.A. 
(Physiologist); E. T. Halnan, 
M.A. (Physiologist) 

Senior Assistants .HE. Woodman, Ph.D., D.Sc. 

(Chemist); T. Deighton, Ph.D., 
B.So. (Phyricist). 

Assistants .S. A. Asdbll, Ph.D. (Physiologist); 

H. G. Sandbbs, PhJ>. (Statis¬ 
tician) ; I. S. Morgan, M.A. 
(Agricidturist) 

(b) INSTITUTE OF ANIMAL PATHOLOGY 

* • *.J. B. Buxton, M.A., F.R,C.V.S., 

D.V.H., Professor of Animal 
Pathology in the University. 


Director 
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A 00 iakmt Direclor and Pathohgiai T.J. Boswo&th, B.Sc.» M.R.C.V.6.» 

D.V.S,M. 

PaihtdoffuU . B. E. Qlovsb, B.So., M.R.C.V.8 ., 

W. J. Lbyshon, M.R.C.V.S., 
and J. R. M. Innes, M.R.C.V.S. 
Chemist .. .J. Stewabt, M.A., B.So. 

(c) PLANT BREEDING INSTITUTE 

Director .Prof. SirR. H. Biffbn,M.A.,F.R.S. 

Aeeistant Director .F. L. Enoledow, M.A. 

Assistants ., ..H. Hunteb, D.Sc., A. E. Watkins, 

M.A. 

Special Staff for Virus Diseases of R. N. Salaman, M.D. (Assistant 
Potatoes Director), K. M. Smith, D.^. 

(Entomologist) 

(d) HORTICULTURAL RESEARCH STATION 

Director .Prof. Sir R.H.Biffbn, M.A.,F.R.S. 

Deputy Director .. .. .. D. Boybs, M.A. 

Physical Chemist .. .. .. R. M. Woodman, Ph.D. 

(e) SMALL ANIMAL BREEDING RESEARCH INSTITUTE 

Director .Prof. R. C. Punnett, M.A., F.R.S. 

Assistant .. .. .. .. M. S. Pease, M.A. 


National Institute of Agricultural Botany, Cambridge 


Director 

Assistant Director and Secretary .. 

Manager of Field Plots ,. 

Chief Officer, Official Seed Testing 
Station 

Assistants to Chief Officer, Official 
Seed Testing Station 
Superintendent of Potato Trials .. 


W.H.Pa»kbb,M.C.,\ (Administra- 
M.A. (tive and Orop 

F. C. Hawkeb,M.A.(I mprovement 
j Work) 

S. F. Abmstbono, M.A. (Crop 
Improvement Work) 

A. Eastham, D.S.O., M.C., B.So. 
(Seed Testing) 

C. C. Brett, M.A,, and R. A. 

Finlayson (Seed Testing) 

H. Bryan, B.So. (Potato Trials 
and Diseases) 


notices of books 

A Tour in Australia and New Zealand: Grassland and other Studies. 
By Professor R. G. Stapledon, M.B.E., M.A. With a foreword by 
Major Walter Elliot, D.Sc., M.P. Pp. xv + 128. (London : 
Humphrey Milford, the Oxford University Press. 1928. Price 
7s. 6d. net.) 

This is a fascinating account of the grasslands of the Antipodes 
by a versatile “ agrostologist.” An agrostologist, in the Professor’s 
own words, is a person who has elect^, probably quite accidentally, 
to make grassland the deity to which he devotes his life.” While 
this definition may possibly hold good in so far as his work at 
Aberystwyth is concerned, it is quite clear that this book is no mere 
teohnical treatise. The author has leaped in a joyous spirit to the 
stimulus of new experiences in the exhilarating surroundings of 
countries still in the pioneering stage, and has succeeded in producing 
a most readable book of sociological and general, as well as of great 
technical, interest. The illustrations, from photographs taken by 
Mrs. Stapledon, are of real merit and considerably enhance the value 
of the woiic. 
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la deieribiag a visit to the wheat bel^ of Atutialiar the aathor 
coiaments on the methods now being adc^ed to increase yidda—the 
introduction of the fallow as a means of conserving xnoistm*e» and of 
sheep for oonvert<ing stubble herbage. This ** volunteer ** herbage is 
largely leguminous, and, on a 900-acre farm, may support as many 
as 400 eheep. Thus, the association of wheat and wool tends to reduce 
the chance of a run of ruinous years, and the author foresees the time 
when there will be considerable expansion of both products. 

The pastoral lands of New Zealand—and 94 per cent, of fanning 
land in that country is devoted to grass—^have practically all been 
reclaimed from forest, scrub and marsh. The methods adopted are 
graphically described and, particularly in relation t<o the eradication 
of bracken, cannot fail to interest farmers of our own hill districts, 
where bracken is rapidly becoming a veritable plague. 

In many respects, pastoral farming in New Zeal^d resembles that 
at home. The herl^ge is composed largely of the same species, but 
there is an important difference in many parts of New Zealand: the 
grazing season is an all-the-year-round one. Grass^ is the principal 
and almost the soloitemin the dietary of sheep and dmry cattle—a fact 
which goes far to explain the ease with which the New Zealand farmer, 
despite thousands of miles of ocean transport, can so successfully 
compete with British farmers in their own home market. 

In the management of his pastures, the New Zealand fanner has 
long since learned the value of rotational grazing, although he has 
not yet carried the practice of field sub-division to the point suggested 
by recent work in this coimtry, where intensive manuring is added. 

** Grassland is an asset common alike to Britain, to all the groat 
Dominions and to many of the Crown Colonies. It is the basis of the 
woollen industiy : it is the life blood of the dairy industry and of the 
frozen meat trade. It is a bond between the remotest comers of the 
Empire, as great as the sea itself; everywhere a meeting place for 
the British breeds of cattle and of men conversant with the ways of 
animals; everywhere a something with a character largely resembling 
its character everywhere else. 

“ It is our grasslands, therefore, more than any other single raw 
material of the Empire, which call aloud for some well-thought-out 
and well-co-ordinated scheme of research and investigation in order 
that the maximum of new and valuable information may be obtained 
with the limited scientific resources at tlie disposal of the Empire, 
and that, as a whole, they may be used to attain to the liighest possible 
degree of productivity.** 

There follow suggestions for lines of investigation and organization, 
particular cnnphasis being laid on the need for developing and increasing 
the supply of indigenous strains of seed. 

This is the soi’t of book wliich all interested in grassland will sit up 
half the night to finisli. 

Foww for OolttvitloB and Haulage on the Farm.~-Bothamsted Con¬ 
ferences No. 6. Pp. 61. (London: Ernest Bonn, Ltd. 1928. 
Price 2 b. 6 d. net.) 

The papers which were read at a conference held at the Rothamsted 
Experimental Station last spring on this subject have now been 
published in prai^let form. Dr* Keer^ A^sistarU Director of the StaUon, 
after mmwiuiiging the data on farm engince and motors contained in 
The AgricuHtiral Output of England and Wales, 1925, gave a numbw 
of costings for horse and tractor work at Rothamsted and elsewhm, 
which on the whole lavouied the hoise as far as cheapness aicme is 
eonoemed. The advantage of the tractor is its capacity to do urgent 
work quickly, and Dr. Keen thought that mechanical power would 



im] 


NoncBs OF Books. 


997 


i|i»4mbted]ty an inoreaauig part in fanning operations in the 
Ittiitfe. Mr. JET. G. Butford diaouased the design ^ a general purpose 
tiaetor lor the fanner^ but his views appear to have been embodied 
already in tl^ latest models of agrioultui^ tractors now on the market. 
Bps an ^ha a ige d the desiiability of using, with tractors, implements 
specially designed and oonstruoted for such use, but this is surely 
preaching to the converted. Mr. Q. W. TFotson spoke of the care of 
the traotor on the farm. While much of his advice cannot too often 
be reiterated, most of it will be found in any elementary textbook 
on internal oombustion engines, and is, in fact, included in the 
instruction books issued by tractor manufacturers. Jlfr* E. Forirr 
gave data of horse and tractor costs from his own farm of 830 acres 
(985 ar^ls), but these are not sufficiently detailed to enable strict 
compariacms to be made. For example, horse ploughing costs from 
8 s*.6^..to 18s. per acre, according to the type of plough used («.e., 
singto or double furrow) and the acreage ploughed per day, while 
tractor ploughing was estimated to cost Os. Od. to 18s. 3d. per acre. 
The tractor was apparently seven years old. Mr. B. D. Mwr deidt 
with rotary tilk^. After reviewing the development of the rotary, 
tiller he emphasu^ the importance of this method of securing a seed 
bed in one operation, but mentioned the experience of one trial at 
Bothamsted where roots had not eventually produced such a good 
crq^ on land rotary tilled as on plots ploughed and cultivated in the 
ordinary way. fWther trials are, however, to be undertaken at 
Rothar^ted and the result will be awaited with interest. Mr. B. 
Borlaee MaUhewe concluded the papers with one on Electric Ploughing 
and Transport. Mr. Matthews* views should be read with caution, 
and any reader interested in the use of electricity in agriculture would 
be well advised to consult the Report of the recent Conference on 
Electricity Supply in Rural Areas (published by H.M. Stationery Office, 
price Is.). 

A Survey of Milk MarketUlg.— By F. J. Prewett, Agricultural 
Economics Research Institute, Oxford. Pp. 74. (Oxford ; The 
University Press, 1928. Price 6d. net.) 

The results of a detailed investigation into the marketing of milk in 
Wiltshire, Somersetshire and the City of Bristol are contained in a 
recent publication, entitled ** A Survey of Milk Marketing.** The 
text itself, which is inter^ised with many maps and diagrams, amounts 
to 59 pages, but a further 16 pages are taken up by two appendices, 
the first of which consists of notes on the organization and finance of the 
South Wilts Milk Society, and the second a reprint of the explanatory 
memorandum and contract forms of the Scottish Milk Agency. Among 
other things, the study deals with the movement of milk from the 
fanns, the factory and depot ozganization, and the various methods of 
utilizing milk in the two counties; an account is also given of milk 
distribution in Bristol and Glastonbury. 

In the analysis of the first destination and detailed uses of milk in 
the two counties, it is probable that the quantity of milk used for 
domestic cheese-making is xmder-estimated. This is given for June^ 
1927, as 126,313 gallons (p. 60). On the basis of 1 lb. of cheese per gallon 
of milk, this means that the quantity of cheese made on farms in that 
month was 1,128 owt., or roughly ozdy 56 tons. Viewing this from 
another angle, it is stated (p. 64) Uiat the total number of farm cheese* 
mataw was 979; the average June production of cheese per farm, 
therefore, works out at just over 1 owt., which would appear to be much 
too low in June, even for an average. There is also an important 
miqprintinthetext (p. 88) which gives the daily per cc^ifa consumption 
of mffic in Bristol as *36 instead of *36 pint. These, however, are 
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dataita idikdi do not detenot iram tho mecite ot Mr. Pwwott's latwd 
mnk* ivtikh ihows oletely encragh hoUk tbe tioed for and tbo value of 
inieDiiive local atudy ot meiiceting oouditioiis tmd ^irobleaii* 

Iftr* Kraiwett^e coiielttdiiig obeervati<ttii are of oonnderable intereat and 
ot more than loeal iignideatiee. He waphadaBee the pieaent wealoieas 
produoen in colleotive baigaiiiitig with dktvibutoxa and laaiiiifaettiienit 
and mtaratea the view that lamm eupplyhig the liquid toaiket ahoiild 
eo cngaaiae that the quiatitiee enteri^ thie mailDet will fluotiiate ai 
little ae eoneiiiiiptioii. To do thti« fanxien must, odleotivelyt katp 
Ite whole »ux|diii off the xnaihet, and arrange for ite manufaoture m 
vaiioiia email creamerlei operated tmder their own aoepioea. Organhsa- 
tim mnetf however, inolude all farmen and not only thoee eii]^|[dying 
ite Hqtiid market* Wm the produoam for the liquid ** export ** xnmet 
alcme organised, the buyera could obtain their xemiirementa from tbo 
farmeri eupplyi^ the manufacturing market* In Mr* Prewett^s view, 
nothing lein than complete organisation on the fanneni* part, with 
equipment to handle au euxplua milk and, in an em e rgency, to make 
oteM, tenoporarily at leaet, of all siqq)liee going ordinarily into liquid 
aonsumption, will give the farmer aatlafaetoty bargaining power. 

BIblf Vi Book on Blk: Section 11. The Law Relating to the Sale 
of Milk. Pp. vi ^ 487. (J. Bibby A Sons, Ltd., Liverpool.) 

Thu ie the most esdiaustive study of the law relating to the sale 
of that has oome under our notice. The objects of the authors, 
as set out in the ** Editorial Note for Pre-oooupied Readers,** are (1) 
to show that the present law is unjust and ineffective, and exposes 
even the most expert and careful sellers to the ride of prosecution; 
and (2) to lay down certain principles on which any amendment should 
be ba^. The presumption of adulteration ridsed by the Sale of 
Mj llg Regulations, 1001, is examined in the light of a mass of evidence 
as to variations in the composition of milk, and much useful advice 
is given to producers and vendors of milk as to how they should 
endeavour to keep the quality of their milk above the limits of the 
Regulations, and how they should conduct their defence if their milk 
falls below those limits and a sample is taken by the Authorities. 
The adoption of the civil contract scheme discussed in this book would 
put the sale of milk on much the same footing as the sale of fertilizers 
and feeding stuffo. The seller would be required to give a warranty, 
and if he failed to fulfil the warranty he would incur civil liability, 
but there would be no suggestion of fraud. This would cover cases 
where genuine milk was below the warranty and cases where there 
was no proof of adulteration. The wilful sale of adulterated milk 
would be dealt with separately* 

The book contains all the Acts, Orders, Official Ciroulars and 
Leading Cases bearing on the subject* It is a mine of information, 
and worthy of the study of all who are concerned with the dairy 
industry or the administration of the Law relating to the sale of milk. 
For the use of lawyers and others closely interested tbe publiriiers 
suppJ^ this book interleaved with plmn paper for additional notes. 


ADDITIONS TO THE LIBRARY 

Apieottun, G«i«M aai tOioelluiMiu 

Btvtridffu, Sir ITm. H, —Britidi Food Contnd. (447 pp.) Oxtod 
Univaiiitsr Pw, Loodm: Hmnpbn^ Milfoid, 19w» 17*. 6d. 
[SSS.9.] 

Pattim, H. Sj—QnSai Qtowtn' Co-opemtion in Woetem OkimI*. 
(Bunraid Boouoaifai Studias M). (440 pp.) Otemlitidge, UJSJL t 




im.] 


Abditiohs to tsb Libraby. 


Harvard University Press, and Lcmdoa; Humf^rey Milford, 
Oxford University Press, 1928, 28 b. [884 (71); 384*6; 838.1 
(71); 63.81 : 38.] 

Wwiherail, i?*---The Fanner in Debt. A Brief Summary of the 
Main Difficulties connected with Agricultural Credit in England, 
and an Outline of a Scheme for Supplying Farmers with Working 
CSapital. (23 pp.) Eton College: Spottiswoode, Ballantyne, 
1928, Is. [332.71 (42).] 

Board of AgriouUure for Scotland, —The Agricultural Output of 
Sootlwd, 1926. Report on certain Statistical Inquiries made 
in connexion with the Census of Production, relating to the 
Output of Agricultural Produce, with a survey of the Agri¬ 
cultural Statistics of Scotland from 1871-1926. [Cmd. 3191., 
(94 pp.) Edinburgh and London: H.M. Stationery Office] 
1928, 28. net. [81 (41).] 

Board of AffricuUure for Scotland, —Report by Mr, J, B, OampbeU 
on A^cultural Education in Scotland, 1927. (31 pp.) Edmburgh 
and London: H.M. Stationery Office, 1928, Is. 6d. [37 (41).] 

Odhny of the Qarnbia, —^The Annual Report of the Department of 
Agriculture for the year 1927-8. (64 pp.) London: Crown 

Agmts for the Colonies, 1928, 68. 

AgrtouUural Economics Research InsHhOSi Oxford, —Grass Fanning 
m the Welland Valley. By J, L, Davies, (66 pp.) Oxford at 
the Clarendon Press; London : Humphrey Milford, Oxford 
University Press, 1928, 2s. 6d. [63.38.] 

Bucks AgrkfuUuml Committee, —Farmers’ Bulletin. Report on 
Mole Draining of Grassland in the Coimty. (3 pp.) Aylesbury, 
1928. [68.14.] 

Stonet A. A, —^Farm Machinery. (466 pp.) New York: John 
Wiley; London: Chapman A !l^l, 1928, 15s. net. [63.17.} 

ElsetrioUy Commission. —^Report of Proceedings of Conference on 
Electricity Supply in Rural Areas. (84 pp.) London: H.M, 
Stations^ Office, 1028, Is. [63.17 ; 537.] 

Bucks Agricultural Committee, —Report on Chalk Pits and Lime¬ 
stone Quarries in Bucks. (7 pp.) Aylesbury, 1928. [63.16 ; 66.] 

Imperial Economic Committee, —^Tenth Report. Timber. (62 pp.) 
[Cmd. 3176.] London: H.M. Stationery Office, 1928, 9d. 
[63.49—198.] 

Unwin, A, H, —Goat-grazing and Forestry in Cyprus. (163 pp.) 
London : Crosby Lockwood, 1928, 7s. [63.632 ; 63.49 (5).] 

Owens, C, E, —Principles of Plant Pathology. (629 pp.) New 
York : John Wiley; London : Chapman A Hall, 1928, 23s. 6d. 
[ 68 . 12 .] 

Small, J, —What Botany Really Means. (200 pp.) London ; 
Allen A Unwin, 1928, 6s. [68.] 

Carpmler, Kathleen E, —^Life in Inland Waters. (267 pp. + 12 pi.) 
Edited by Julian S, Huxley, London: Sidgwick A Jackson. 
1928, 12s. [69.] 

Patten, C, J, —The Stoiy of the Birds. (478 pp. + 29 pi.) Sheffield : 
Pawson A Brailsfoid, London: Simpldn, Marshall, 1928, 
16s. 6d. [69.82.] 

Iitseets and other Plant Pests 

Needham, J, O,, Frost, S, W„ and TothiU, B, H. —Leaf-Mining 
Insects. (361 pp.) London: Balliere, Tindall A Cox, 1928, 
27s. [69.67 ; 63.27.] 

Oheshunt Experimmtal and Research Station. —Circular No. 6. 

Use of Petroleum Emuksons for the Control of Red Spider 
Ifite in aiMShouees* (3 pp.) Oheshunt, 1028. [68.27 ; 63.296.] 
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Atuindian Council for Seient^ and InductrM JRcHorch .—Pamphlet 
No. 4. The Bionomics of Smynlhuruo wridia Linn., or the 
8<mth Australian Lucerne Flea. (23 pp.) Melbourne, 1327. 
[68.27.] 

Weai of SeoUand AgrieuUwral College, —^Research BuUetin No. 1. 
The Endotrophio Myoonhissa of StrawbenieB and its Significance. 
(82 pp. -4* 6 pi.) Glasgow, 1928. [68.24~-41.] 

Auelr^ian Council for ScknHflc and Jnduairial Research ,— 
Bulletin No. 84. The Biologioal Control of the Prickly Pear. 
(44 TO. 9 pi.) Melbourne, 1927. [63.26.] 

U,8, DeparimerU of Agriculiure. —^Technical Bulletin No. 66. 
Factors of Spread and Repression in Potato Wart. (14 pp.) 
Washington, 1928. [68.24.] 

Ellis, E, T .—Insect Pests. (166 pp.) London : Allen & Unwin, 
1928, 3s. 6d. [63.27.] 

Department of Scientific and Industrial Research. —Forest Products 
Research Bulletin No. 1. Dry-Rot in Wood. (24 pp.-f6 pi.) 
London: H.M. Stationery Office, 1028, Is. 6d. [63.24.] 

live Stock and Feeding 

Faudd-PhttUpSt Major H, —Horse Knowledge: Practised and 
Proved. (136pp.) London: Vinton, 1927, lOs. 6d. [68.61.] 
Ministry of Agriculture and Fisheries, —^Report on Dr. f^ige 
Voronoff’s Experiments on the Improvement of Live Stock. 
(24 pp.) London : H.M. Stationery Office, 1928, 9d. [612; 
63.60.] 

Hobson, A, —^British Pigs for Profit. (32 pp. -f 6 pi.) London : 

National Pig Breeders* Association, 1928. [63.64.] 

Thornton, J., df Co, —^British Breeds of Pure^bred Pigs. (48 pp.) 
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NOTES FOR THE MONTH 

In accordance \^dth the procedure laid down in Section 1 (2) 
of the Rules Publication Act, 1893, the Minister has taken 
into consideration the representations of 
Agricultural various public bodies regarding the Draft 

Produce (Gradiug Agricultural Produce (Grading and Mark- 
aud Marking) ing) (Eggs) Regulations, and has, in 
(Eggs) Regulations, particular, amended the draft by deleting 
1928 the designation “ First Quality from the 

grade designations prescribed and adding 
the words First Quality ” to the definition of ‘‘ State or 
Condition,” which definition now reads “First Quality, i.e. 
the egg must not . . The effect of this amendment is that 
whilst there are now only three statutory grades fur eggs, i.e. 
“ Special,” “ Standard ” and “ Pullet Standard,” the term 
“ First Quality ” retains a statutory meaning. 

The Regulations, as amended, wore made on December 15, 
1928, and have been published as Statutory Rules and Orders, 
1928, No. 984. 

>|e :ie He « *l( 

On December 20, last, the Central Sugar Co., Ltd., at its 
Peterborough factory, made an interesting experiment in the 
manufacture of dried potatoes for cattle- 

Potato Drying food. t 

Experiments at a The test was arranged by Capt. 
Beet Sugar Factory Mowbray, acting for the Company in co¬ 
operation with the March Potato Growers’ 
Association, and was undertaken by the factory interests to 
determine whether or not potatoes could be properly dried 
by means of the existing equipment. 

The growers, for their part, wished to follow up a suggestion 
of this kind put forward in the Ministry of Agriculture Report 
on the Marketing of Potatoes (Economic Series No. 9), par¬ 
ticularly in view of its possibilities in a year such as this, when 
prices are depressed owing to the prospect of there being a 
certain amount of potatoes surplus to requirements for table 

3x 
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purposes. Further, this method of disposal would seem to 
offer an outlet for potatoes falling below grade, when the 
Ministry’s scheme for grading and applying the National Mark 
to potatoes comes into operation next month. 

The experiment was, on the whole, successful; but owing, 
perhaps, to the fact that this factory is equipped throughout 
with Imperial driers, which are designed solely for use with 
beet pulp, the best results were obtained when the potatoes, 
instead of being dried alone, were mixed with molasses pulp in 
the process of drying. 

A full report of the test and information regarding the 
feeding value of the product will be available later. It is 
generally held that one ton of dried potatoes is equivalent to 
one ton of barley meal for stook-feedhig. * 

A further test is being an-anged to take place at the Brigg 
factory of the Lincolnshire Beet Sugar Company, where, with 
the co-operation of the National Farmers’ Union, it is hoped 
to dry about 200 tons of potatoes. 

A successful outcome of these experiments might well result 
in the general adoption of potato drying, which should enable 
farmers to realize a better price for their potato crop by the 
elimination of any surplus, and emphasize the mutual interests 
of and promote friendly relations between farmers and the 
beet factories. 


At the suggestion of the Ministry, a couisc of lectures on 
agricultural engineering, combined with practical work, for 
county agricultural education staffs, was 
OoUEBe in Agricul- given at Oxford at the Institute of 
tand Engineering Agricultural Engineering from October 
for County Ednca- ir> to 27 last. 

tionStafib The number attending was 13, repre¬ 

senting 13 counties. This was lower than 
had been anticipated, but unfortunately the date chosen, 
as the only date which seemed possible, was one at which 
agricultural education staffs are particularly busy preparing 
for their winter work. 

In the short time allowed it was impossible to attempt 
anything in the nature of detailed instruction, and it was 
therefore decided to confine the course to such practical in¬ 
struction as would enable the students to deal with the ordinary 
{uoblems and diffioultieB likely to arise with agricultural 
.maohinery. 
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The mornings were usually devoted to lectures at the 
Institute, and the afternoons to practical work on the Listitute 
farm near Oxford. The practical instruction was divided into 
two sections, field work and shop work. This made it possible, 
for example, for half the students to spend an afternoon 
overhauling tractors in the workshops while the other half was 
engaged on tractor work in the field, the position being reversed 
on the afternoon of the next day. 

After an introductory lecture by the Director, the first of a 
series of lectures and demonstrations on the internal com¬ 
bustion engine was given. The series consisted of four lectures 
and four demonstrations. In the first lecture the elementary 
principles of the internal combustion engine woi'e briefly 
explained, and such points as ignition, tuning, valves and 
oiling touched upon. The possible faults in engines were 
summarized and the appropriate remedy in each case was 
prescribed. In the second lecture the general improvement 
in tractor design during tlie last few years was discussed, and 
the question of gripping devices—spuds and strakes—was 
dicussed. The most representative tractors were briefly 
described, and illustrated by lantern slides. At the third 
lecture, on draught and draw-bar horse-power, the instruments 
used for measuring draught were demonstrated. The fourth 
lecture dealt with brake horse-power, indicated horse-power, 
draw-bar horse-power, with sizes of pulleys and of belts, 
transmission by belting, and similar questions. 

At the demonstrations two tractors were taken down and 
assembled by the students, and four oil engines, varying in 
size from to 6 h.p., were shown and explained. A travelling 
workshop, lent by the Ministry of Agriculture and Fisheries, 
was used for instruction on the magneto and in welding, 
turning and other engineering work. 

On the afternoon of Thursday, October 18, there was a 
public demonstration of ploughing, cultivating and sub¬ 
soiling with tractors, in which the following tractors took part: 
McCormick Deering and Farmall (U.S.A.), Fordson (U.S.A.), 
Caterpillar (U.S.A.), Latil (French), Lanz (German) and 
Vickers Aussie (British). An Oliver two-furrow plough, 
ploughing 18-in. furrows, a “ Eallefer ” Cultivator and Sub- 
soiler, and a “ Cover-Crop ” Disc Harrow were also shown. 
Smaller machines were represented by the Simar Rototiller 
and the Auto-Culto Tractor. The demonstration attracted 
considerable interest and was well attended. 

Electricity formed the subject of five lectures and two 

3x2 
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demonstrations. The five lecture were planned : (1) to provide 
a sound working basis for the appreciation of the main 
principles involved in electrical engineering, without introduc¬ 
ing too much elementary tiieory; (2) to show the practical 
application of these main principles to the common uses of 
electricity for power, light and heat, and explaining alternating 
and continuous currents ; (3) to discuss the factors governing 
the supply and sale of electricity, with particular reference to 
rural electrification; (4) to give practical directions on such 
everyday problems as meter-reading, simple methods of 
checking power consumption, and various small adjustments ; 
and (5) to trace modem developments in small water-power 
plants, particularly for use with low falls and for adaptation to 
disused mill-wheel pits. The lectures were illustrated by 
lantern slides and by a number of working models and parts of 
apparatus. For the demonstrations, an automatic lighting 
plant was used, and the discussions arising proved very helpful 
in suggesting practical points which required elucidation. 

A lecture on subsoiling traced the history of the operation 
both in Great Britain and abroad. The purpose of the operation 
and the advantages claimed for it were explained, and the 
results of the subsoiling trials carried out by the Institute over 
a period of five years on different kinds of soil were summarized. 
T^e action in relation to the disruption of the subsoil was 
examined from the mechanical point of view, and the different 
types of tine, and most of the existing types of tractor-drawn 
subsoiling ploughs, were illustrated and discussed. 

A lecture on the combine harvester dealt with the evolution of 
harvesting machinery^ from the header described by Pliny, and 
traced the extension of combine harvesting from the dry 
wheat-growing areas to other parts of the world (hitherto thought 
unsuitable) such as Canada, the Middle West of the United 
States, and Argentina. During the last harvest the combine had 
been at work in Italy, Austria, the South of France, and 
Germany. The construction of the machine was described, and 
the important development of combine harvesting, as a result 
of the utilization of the internal combustion engine, as a 
souiee of power for the cutting and thrashing mechanism, was 
dearly pointed out. The recent trials in Wiltshire of the 
combine harvester imported by the Institute were described, 
the results and the costs of operation summarized, and the 
question of the suitability of the machine for English conditions 
discussed. 

Milking machines formed the subject of another lecture and 
demonstration. The relative merits and demerits of mechanical 




1929,] CotTRSE IN AoRIOULTURAL ENOfNESRINO. 1005 


and hand milking were briefly discussed ; and, in view of the 
fact that the students had all had considerable experience of 
milking machines, the lecture was devoted mainly to an ex¬ 
position of the open-air milking system, based upon frequent 
observations of its operation. 

The methods and machinery employed for sugar beet 
cultivation were dealt with in another lecture, in which the 
necessity for deep cultivation was emphasized, and a description 
given of the tests of spacing drills which had been carried out 
by the Institute during the last two years. The relative advan¬ 
tages of wide and narrow rows were discussed and the various 
types of hoe were described. Beet lifters and their possibilities 
were considered at some length. Finally, methods of cleaning 
the beet and of transporting them to the factory were 
described. 

In a lecture on refrigeration, general principles were explaine^l 
with the aid of diagrams, and particulars were given of several 
of the leading makes of refrigerator. Milk cooling arrange¬ 
ments were specially considered, a full description being given 
of a t 5 Tpe of refrigerator which may be operated by means of 
paraffin burners. 

Two lectures were given on drainage, with six^eial reference 
to mole draining. The practical aspect was dealt with at length, 
the chief characteristics of the leading makes of mole ploughs 
were described, and some figures as to the relative costs of 
different methods of draining were discussed. The lectures were 
illustrated by lantern slides, and the work of mole ploughs, 
drawn by tractors and by a tractor-driven cable outfit, was 
demonstrated in the field. 

Another lecture was devoted to various methods of pre¬ 
paring plans, and the purposc^s for which plans are used, and 
some information was given as to practical measurement and 
survey of land. The course terminated with a lecture on 
library work, when reference was made to the books and 
periodicals dealing with agricultural machinery. The value 
of a literature on this subject was illustrated by reference 
to recent problems connected with sugar beet and potato 
harvesting, and the draught of ploughs. 

During the course, visits were paid to Messrs. John Allen 
& Sons' Steam Plough Works and the Morris Motor Works, 
as well as to the Eynsham Sugar Beet Factory, where a 
demonstration of crop-drying was given. 

This course—^the first of its kind ever held at the Institute— 
was regarded somewhat in the light of an experiment. As an 
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experiment it was quite successful; if, as a course of instruction, 
it was not altogether free from omissions and other short¬ 
comings, the experience gained, assisted by some kindly 
criticism since received from several participants, should ensure 

much greater efficiency for any similar venture in the future. 

« « « « ♦ 

Accobdikg to returns made to the Ministry by the beet 

sugar factories operating in Great Britain, the quantity of 
home-grown beet sugar manufactured 
Frodnctum of diuing December, 1928, together with 
Home-cniwn the quantity produced during the corre- 
Beet Sugar sponding month in 1927, was :— 

Cwt. 

December, 1928 . 1,299,956 

December. 1927 .' 1,170,794 

The total quantities of sugar produced during the two 
manufacturing campaigns to the end of December were :— 

Cwt. 

1928-29 . 3,716,964 

1927-28 . 3,405,239 

4i « « « He He 

The Ministry is informed that the areas from which the beet 
sugar factories will be ready to take supplies of sugar beet 
in 1929 and 1930 will be considerably 
Areas for Sugar extended. The movement is one which is 
Beet in 1028 calculated to assist the firm establishment 
and 1080 of the industry in this country and to 
give faimers further afield a chance of 
sharing in the subsidy. There are at present 15 beet sugar 
companies operating in Great Britain, and they own 19 
factories. A Committee representing 18 of these, called the 
Beet Sugar Factories’ Committee of Great Britain, has decided 
to consider the making of growers’ contracts for 1929 and 1930 
with any farmer in England and Wales who has suitable land 
for sugar beet, but whose farm is outside the present areas of 
the factories. In such cases, any cost over 8s. a ton for rail 
delivery to the factory will not be charged to growers ; the 
factories will pay it, so that the Committee is going a con¬ 
siderable way to widen the sphere of the benefit coming from 
the sugar beet subsidy to the English and Welsh farming 
community. 

It will have to be borne in mind that the capacity of the 
present factories is not unlimited, that the Committee’s 
concession on these new contracts cannot be held open beyond 
that capacity, and that preference must be given to present 
growers and growers within the existing areas. The scheme does 
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not extend to Scotland and, for its purpose, England and 
Wales are divided into six areas, so that farmers in each who 
want to grow sugar beet next year may apply to the local 
offices of the Beet Sugar Factories’ Committee in their 
particular area. 

Area No. 1, South and West of England, under a line drawn 
from Gloucester to London, will be worked from the local office, 
33 Blue Boar Row, Salisbury, under a Contracts Manager, Mr. 
Arthur Wliarton. 

Area No. 2, above the Gloucester to London line, ami outside 
ojwrating areas of Kidderminster, Felstead and Peterborough — 
local office, the Beet Sugar Factory, Peterborough ; Contracts 
Managor, Mr. Glen Mow])ray. 

Area No. 3, Monmouth and South Wales—local office, the 
Beet Sugar Factory, Kidderminster ; Contracts Manager, Major 
Mockott. 

Area No. 4, Cheshire and North Wales—local office, the Beet 
Sugar Factory, Allscott (Salop); Contracts Manager, Mr. F. E. 
Thornhill. 

Area No. 5, Lancashire —local office, the Beet Sugar Factory, 
Newark-on-Trent; Contracts Managor, Mr. W. Houghton. 

Area No. tl, Northumberland, Ciunberlaud, Durham and 
Westmorland—local office, the Boot Sugar Factory, Poppleton 
(Yorks); Oontracds Manager, Mr. Harold Wickt'uden. 

Districts Agents are being appointed for sections of each 
area. 


The National Mark Egg Scheme, to which reference has 
been made in previous issues of this Journal, becomes 
operative on February 1,1929. About 110 
Egg Marketing applications have already been received 
Refonn for enrolment under the Scheme, and by 
the end of January the following centres 
had been approved by the National Mark Committee :— 


List of REaiSTEHED Packers under the National Mark Eoa 

Scheme. 

Registered 

No. 

South Beds Farm Produce Co., Dunstable .. .. .. 21 

South Moreton Poultry Farm, Wallingford .. .. .. 22 

H. Inman Tajdor, Woodlands, Chieveley, near Newbury .. 23 

Messrs. Gotobed & Sons, Stanley House, Littleport, (Jambs... 24 

Messrs. Fi*ed. Todd & Son, Telegraph Street, Cottenham, 

Cambs. .. .. .. . 25 

Messrs. T. Evans & Sons, Carmarthen.. .. .. .. 26 

Arthur Hughes, Tilson Road, Malpas, Cheshire .. 27 

E. A. Luscombe, 2 The Parade, Liskeard, Cornwall .. .. 28 

W. P. Martin, 12 Pydar Street, Truro . 29 

The CHimberlwd Poultry Farmers, Ltd., Penrith 80 

H. W. Gilbert, 17 Charlotte Street, Crediton. 31 

A. B. Phillips, Belle Vue Poultry Farm, Newton Poppleford, 

Sidmouth .. 32 
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B6gd.No. 

Geoffrey Davui> Great Canfield, Essex. 33 

The Gloucestershire Fruit and Vegetable Co-operative 
Marketing Society, Ltd., Market Street, Qieltenham .. 34 

Hampshire Egg Pr^ucers, Ltd., Foitr Marks, Alton .. 35 

Mrs. A. Huokle, Femside, Somersham, Hunts .. .. 36 

Frank Barber, Rotherwood Poultry Farm, Balmoral Road, 

Morecambe. .. 37 

Fylde Farmers' Egg Supply Co., Holstein Street, Preston .. 38 . 

Stamford A District Co-operative Egg & Poultry Society, 

Ltd., 61 High Street, Stamford .. .. .. .. 39 

The Counties Egg Co., Bedford Place, Spalding .. .. 40 

Messrs. C. A A. W. Kidner, Easton, Norwich .. .. 41 

Norfolk Egg Producers, Ltd., A.B.C. Wharf, King Street, 

Norwich .. .. .. .. .. .. .. 42 

Messrs. Vallance A Collins, Downham Market .. 43 

Oxfordshire Producers, Black Bourton, near Clanfield, Oxon 44 
Percival Ewart Wliite, The “Eggfio** Farms,* Market 
Drayton .. .. .. .. .. .. .. 45 

Messrs. Frampton A Sons, Tower House Street, Somerset .. 46 

John Mason, Bam Farm, Walberton, Arundel .. .. 47 

Southdown Egg Producers, Ltd., Eastergate, Cliichoster .. 48 

Henley-in-Arden Auction Sales, Lt<i., Henley-in-Ardon, 

Warwick .. .. .. .. .. .. 49 

Wiltshire Egg Producers, Ltd., Eddington, Himgerford .. 60 

Huddersfield Egg Producers, Ltd., Brook Street, Huddersfield 51 

Cl 3 mderwen A District Farmers’ Association, LtdCarmarthen 52 
The Trenear Dairy Co., Ltd., Trenear, Helston, Cornwall .. 53 

Joseph Lethbridge, 183 Cowiok Street, Exeter .. .. 54 

S. B. Neill, Sunnyhaye Fruit Farm, Woodbury, near Exeter 55 
Messrs. C. J. Seymour A Son, Cheriton Fitzpaine, Crediton.. 56 

The Beaminster A District Collecting Depot, Ltd., Fleet Street, 
Beaminster, Dorset .. .. .. .. .. 57 

Frederick T. Rowland (Auctioneer), Stumiiuster-Newton, 

Dorset .. .. .. .. .. .. . . .. 58 

E. J. Parker (Auctioneer), Maidstone .. .. .. .. 59 

Melton Mowbray A District Farmers’ Association, Ltd,, 

North Street Dairy, Melton Mowbray .. .. .. 00 

The Hon. F. Amherst (Trading as “ National Poultry 

Oiganisation ”), Stoke Ferry, Norfolk .. .. .. 61 

Donald J. Cook, Holt, Norfolk. .. .. 02 

John B. Barr, Presson, Comhill-on-Tweed .. 63 

W. B. Sweet, Misterton, Somerset .. 04 

The Yeovil Egg Packing Co., South Street, Yeovil .. .. 65 

Dunglass Poultry Farm, Little Bookham, Surrey .. .. 66 

Lun^dale Faimers, Ltd., The Creamery, Barbon, Westmor¬ 
land . 67 

Wilts Graded Eggs, Ltd., Hill Street, Trowbridge, Wilts .. 68 

D, Parsons, Kyrewood, Tenbury Wells, Worcester .. .. 69 

Messrs. Pet^ Keevil A Sons, Ltd., 370 Edgware Road, 

London, W^. 1. 70 

Messrs. Keevil A Keevil, Ltd., 23-24 King Street, West 

Smithfield, E.C. 1 71 

United Dairies (London) Ltd., packing stations at Streatham, 

S.W., and West Byfieet, Suriw . • ,. .. .. 72 

Messrs. Chivm A Sons, Ltd*, SListon . 73 

H. A. Digby, Bulphan Poultry Fum, Bulpban, Nr. Romford 74 
W. H. Lavender, King Edward Bead, Brentwood •« .« 75 

The Proiqpeot Poultry Farm, Gt. Totham, Nr. Maldon • • 76 
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Regd. No. 


Associated Welwyn Services, Ltd., Welwyn Garden City .. 77 

Messrs. Hutsons, 232a Colne Road, BumJey .. ,. .. 78 

Co-operative Wholesale Society, Ltd., 1 Balloon Street, 
Manchester .. .. .. .. .. ., ,. 79 

The Counties Egg Co., High Street, Taunton. 80 

Messrs. Lonsdale & Thompson, Ltd., Victoria Street, Bristol 81 

The Staunton Egg Association, Staunton Cross ., .. 82 

Messrs. Leigh, Lineham <fc Co., Ltd., Winnie ferrace, White¬ 
hall Ro£^, Leeds .. .. .. .. .. 83 


Applications continue to be received, and furtber lists of 
registered packers will be published at intervals. A gratifying 
feature is the registration of some of the largest wholesale egg 
packing businesses in the country. It is clear that the Scheme 
will make a good start and will henceforward develop with its 
own momentum. 

Following on the inception of this Scheme on February 1, 
certain other compulsory regulations affecting egg marketing 
will shortly take effect. On and from March 1, it will be an 
offence imder the Agricultural Produce (Grading and Marking) 
Act, 1928, for anyone to sell or offer for sale any eggs preserved 
by detectable processes—such avS immersion in lime-water, 
water-glass or oil—unless each individual egg is marked on the 
shell with the word “ Preserved.’' On and from Aju'il 21, it will 
be an offence under the Merchandise Marks Act, 192(), to import 
any eggs or to sell or offer for sale by wholesale or retail any 
imported eggs, unless each individual egg bears on the shell an 
indication of origin. From the same date, all premises used for 
the cold storage and chemical storage of eggs must be 
registered for the purpose, and any British eggs that have been 
kept in cold storage or chemical storage must be marked on the 
shell with the words “ Cold Stored ” or Chilled,” in the former 
ease, and “ Sterilized,” in the latter case, before they leave the 
storage premises. Ultimately, therefore, when the imported 
eggs brought into this country prior to the marking of foreign 
supplies have been exhausted, the only unmarked eggs upon 
the British market will be fresh, home-produced supplies. 


Corn crops are rolled chiefly in order to consolidate the 
soil, and so to bring the roots of the 
** to young plants in intimate contact with 

Control bisect the soil. Rolling, however, is also a very 

FWti useful measure in the case of attacks on 

the plants by various insects, notably 
wireworms, wheat bulb fly, and leather jackets. The effect 
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of the rolling in these cases is to prevent the pest from 
burroving freely from one plant to the next, so that it has 
to confine its attacks to a smedler number of plants. It is 
also of great value—especially in the case of such a pest as 
the wheat bulb fly—^in promoting early tillering. If a 
wheat plant has but one shoot, the destruction of that 
shoot by a maggot endangers the life of the plant, but if it 
has three or four it can better afford to lose one of them 
without suffering seriously in growth. The important jMiint 
in rolling for the control of insect pests is to begin early 
enough—^as soon as signs of a sick plant can be detected here 
and there in the field. It then assists the crop and hinders 
the pests before they have done much harm. 

« » « » Ht * « 

The eighteenth Report in the Ministry’s well-known 
Economic Series of publications, dealing with the marketing 
of agricultural produce, has just been 
Marketing of issued.* The Report deals with the 
Wheat, Barley marketing of wheat, barley and oats, 
and Oats in Some indication of its comprehensive 
England and character is afforded by the fact that it 
Wales extends to 206 pages. 

The opening chapters give a brief 
summary of the world position of international trade in these 
cereals, dealing especially with the quantity and quality of 
home-grown and imported supplies, and analyzing the extent 
and nature of the demand. Prices are discussed in regard to 
trend, seasonal and local variations, and the comparative 
values of supplies from different sources. Throughout this 
preliminary survey, wheat, barley and oats are dealt with 
separately, since the various factors coimected with supply 
and demand are different, each cereal presenting a distinct 
marketing problem. 

In the general body of the Report, the marketing of the 
grain is described from the moment of thrashing up to, and 
including, the processing and distribution of the manufactured 
products. The practice in regard to sampling, grading and 
assembling grain in other countries is fully dealt with, and 
compared with presmit methods in this country. Storage 
<m and off the form, and the transport of both bulk and sacked 
grain at home and abroad, as well as the method and cost of 
ndl, road and water transport, ore set out and compared. 

of Agriculture and Fisheriee, Economic Series Ko. 18, 
H.M. StatirMiery Office, Price 6d., poet free d^d. 
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The function of com markets and com and produce exchanges 
in the sphere of distribution, and the methods adopted by 
farmers, merchants and agricultural co-operative societies, 
are fully described. Ample references are made throughout 
the Report to the practice followed by the farmers’ pools of 
Canada, Australia and elsewhere, in regard to the marketing 
of their grain. 

In order to complete the view, notes have been added on 
the processing and distribution of cereal products, particularly 
in regard to flour milling and baking, malting, and meal 
and provender milling. 

The supply, distribution and official control of seed com 
are also discussed, and the function of the seed-testing and 
plant-breeding stations described, while the Appendices 
include a description of the geographical distribution of 
varieties throughout the country. 

The concluding chapter summarizes the spc'cial marketing 
problems of each cereal, and draws special attention to the 
need for unified selling and the necessity for more orderly 
marketing and for a greater degree of quality standardization 
than exists in the trade at present. The suggestions put 
forward are of a practical nature, and, it is hojx^d, will secure 
the sympathetic consideration of farmers, merchants and 
manufacturers. 

The Report is provided with a plentiful supi)ly of statistical 
material in the form of 18 tables, and is well illustrated. 
It is a valuable addition to the Economic Series, and should 
prove indispensable to all concerned with the production and 
distribution of cereals in this country. With the aid of a 
grant from the Empire Marketing Board, the Report is 
issued at the nominal price of fid., in ord(^r to ensure a wide 
circulation. 

I|c J|c >|c ♦ * Xc 


Demonstratioiis 
in Marketiiig 
Home Ftoduoe 


During the past year, the Ministry has 
staged at various Agricultural Shows and 
other centres marketing demonstrations 
on the following subjects :— 


Pigs and pig products 
Eggs 
Potatoes 
Fruit 
Poultry 
Cattle 


13 demonstrations 
10 
10 
9 
8 
4 


Ocular demonstration is always a more potent argument 
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than the written word, and these demonstrations of improTed 
methods of grading, packing and marketing have aroused keen 
interest on the part of farmers and others throughont the 
country. 

The Ministry intends during the forthcoming year to continue 
these demonstrations with improved exhibits at a few of the 
principal Agricultural Shows, and to demonstrate particularly 
the effect on and relation of the Agricultural Produce (Grading 
and Marking) Act, 1928, to various agricultural commodities. 
Pressure of work in coiuiexion with National Mark Schemes 
will, however, limit the number of shows which can be attended.' 
A list of the Shows at which demonstrations will be given will, 
it is hoped, be included in the March issue of this Joubnal. 


Regulations are about to be made by the Department of 
Agriculture for Scotland under the Agricultural Produce 
(Grading and Marking) Act, 1928, pre- 

Egg BegulatioilS : scribing grade designations and grade 
Sootiaad designation marks for eggs produced in 
Scotland. These Regulations will follow 
very closely the Agricultural Produce (Grading and Marking) 
(Eggs) Regulations, 1928 (S.R.O. 984), made by the Minister of 
Agriculture and Fisheries, on December 15, 1928, except that:— 

(o) the designations prescribed by the Scottish Regulations 
are “ Specials,” “ Standards ” and “ Mediums ” ; 

(b) there are no minimum weights prescribed for in¬ 
dividual eggs, weights per 120 and per 12 being 
prescribed ; 

(c) the term “ First Quality ” is not used. The Regulations, 
also, do not prescribe grade designations for duck eggs. 

Grade designation marks for eggs are any one of the three 
grade designations referred to above associated with the 
words “ Produce of Scotland ” and “ Empire Buying Begins at 
Home,” and with the following mark, namely, a map of 
Scotland in silhouette, with, on the left, a design representing 
the Union Jack, and on the right a design representing the 
Gross of St. Andrew. 

Authority to use grade designation marks will be granted 
by the Department of Agriculture for Scotland to persons who 
are able to satisfy that Department that they will comply with 
such general conditions as the Department may from thue to 
time require. 
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SENSIBLE SEEDS MIXTURES 

J. G. Stbwakt, M.A., B.Sc., 

Ministry of Agriculture and Fisheries, 

Simultaneously with the improvement of existing 
grassland, the formation and management of new pastures is 
now being closely studied by the scientific investigator. 
In particular, attention is being directed to the competitive 
influence of one species upon another and to the part played 
by management in this coimexion. These questions form the 
subject of a comprehensive bulletin just issued from the 
Welsh Plant Breeding Station, and of which the essence will 
be found in the concluding paper, “Sensible Seeds Mixtures,'' 
under the names of Professor Stapledon and Mr. Wifliam 
Davies. 

The value of herbage is at its greatest when production is 
at its lowest—consequently green grass is more valuable per lb. 
from November to May than from May to November. 
Winter-green grasses, therefore, such as perennial rye-grass, 
crested dogstail and rough-stalked meadow-grass, are of 
immense value in swards. Almost equally valuable are 
grasses that will start growth early in spring and maintain 
growth long into autumn. Cocksfoot and meadow-foxtail 
start early in spring; perennial rye-grass makes good late- 
autumn growth. Italian rye-grass is, however, the outstanding 
November-May grass. 

The clovers are of negligible significance during the winter : 
the red clovers are, however, of great value in the late summer 
and autumn, some of them, such as Montgomery and Cornish 
marl, being of particular value at this time of the year, and 
especially in seasons of drought. 

On the best fatting pastures, perennial rye-grass, crested 
dogstail, rough-stalked meadow-grass and wild white clover 
often contribute in the aggregate over 90 per cent, of the total 
herbage. 

It by no means follows that the species that do well or 
reasonably well imder good or even average conditions are of 
value under poor or very poor conditions. The first question 
to be asked in relation to mixtures for long leys is this ; What 
species are suitable to the soil and climatic conditions which 
the field presents ? Suitability is not only a matter of species 
but also of strain within the species. Thus indigenous cocks¬ 
foot (of a good strain) is better suited to high elevations of 
low fertility than is Danish cocksfoot. Broad red clover, 
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late-fk>wering red clover, extra-late red clover (Mcmtgoiiieiy 
or Comuh marl), wild red clover, is the order in which the 
strains of red clover appear to be suited to conditions of 
increasing acidity and decreasing fertility. Wild white clover 
has a far wider range than white Dutch or New Zealand clover, 
and, where even this invaluable strain fails, the indications 
are that the running may be taken up by the bird’s foot 
trefoils. 

Boiigh-Btalked meadow-greiss and crested dogstail are 
perfect bottom grasses and, as has already been said, are 
highly winter-green. The former, although very responsive 
to high fertility, is yet adaptable to relatively low fertility, 
provided the rainfall is high. (In the Eastern Counties 
rough-stalked meadow-grass is seldom much in evidence 
during the summer, but it responds quickly to the autumn 
rains.) As the conditions become less favourable, crested 
dogstail must be more and more relied upon. 

Speaking in terms of seeds which are commercial commodi¬ 
ties, the authors state emphatically that rough-stalked meadow- 
grass, crested dogstail, an extra-late red clover and wild white 
clover should be the foundation of the seeds mixture for 
thousands of acres of our poorer lands; and, of seeds already 
obtainable to some extent, wild red clover and indigenous or 
New Zealand cocksfoot should be eagerly sought after. 

Of other factors affecting the establishment of a sward, it is 
noted that small seeds have lower powers of establishment than 
large seeds, and generally speaking the indigenous strains of 
a species have lower values in this respect than the larger 
seeded “ Commercial ” strains ; consequently, the smaller 
seeded species require much higher seed rates than those 
generally adopted. Seeds of wild white clover are prone to 
remain latent in the soil for some time, as are the indigenous 
strains of many of the grasses. 

In sowing, the first essential is to cover the seeds properly. 
Sowing should be done on a dry day, and the ground should 
afterwards be peg-harrowed and rolled generously. 

In Wales spring sowing is preferable to autumn sowing, 
particularly in respect of clovers. (In the drier East the 
reverse often holds good, but even there the sowing should not 
be too long delayed, as clovers, in particular, require to be well 
established before winter sets in.) The establishing sward 
should be properly consolidated as soon as possible ; maiden 
seeds should always be rolled in the spring of the first 
harvest year. Luxuriant autumnal growth, e.g. of tire 
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clovers and rye-grasses, is adverse to successful establishment, 
particularly of the slower growing species. Any harmful 
influence in this respect can be largely contiulled by inter¬ 
mittent grazing and putting up to hay late, the rye-grass 
(particularly Italian) then providing valuable spring grazing 
and acting rather as a protection to the later grasses. 

Pasture mixtures, consisting predominantly of bottom 
grasses and wild white clover, are assured of the greatest 
success when shading is reduced to a minimum, that is to say 
when they are grazed intermittently from the very outset and 
when hay is never taken. Under hay conditions, especially 
when early put up, competition by shading is at its maximum, 
and consequently to sow any species in small amount with 
other species in large amount is to waste seed. Particularly 
unsuitable are large seedings of rye-grasses with small seedings 
of timothy, cocksfoot, meadow fescue and tlie like. 

The Compounding of Seeds Mixtures— Seeds mixtures, it 
is pointed out, should be adjusted according as the sward 
is required for (a) 18 months or less; (6) two harvest 
years; or (c) three or more harvest years. A mixture 
suitable for a three years’ ley is equally suitable for a perman¬ 
ent sward. It is “ purpose ” much more than “ duration ” 
that should predetermine the choice of a seeds mixture. 
From this viewpoint, mixtures may be divided into four 
classes : (1) grazing only ; (2) hay and grazing each year ; 
(3) hay for the first and perhaps the second year, followed by 
grazing only ; and (4) hay as first consideration. 

Only swards intended for three or more years’ duration are 
considered in the paper in question and the examples are all 
based on results actually obtained in Wales in districts with a 
rainfall usually exceeding 36 inches per annum. While it is 
improbable that the same seeds mixture would be equally 
applicable east and west, north and south, still the fact remains 
that the standard Cockle Park mixture, with but slight 
modifications, has throughout England generally found favour 
wherever it has been tried. The Welsh mixtures are rather 
more diflterentiated according to “purpose,” and, in the light 
of tentative experiments by individual farmers up and down 
the country, seem well worthy of a widespread trial. 

Qrazing-mly Mixtures. —In its simplest form, a grazing 
mixture may be as imder (lb. per acre):— 

Italian lye-grass.8 

Perennial lye-grass .14 

Rough-stalked meadow-greuss .. .. 4-6 

Wild white clover .9-3 


1016 


Skksiblb Ssxds Mzxtcxes. 


[Feb., 


It is highly desirable that the perennial lye-grass should be 
indigfflious (ex wild white oloTer). Such a mixture can 
advantageously be sown with about 6 lb. of rape and grazed 
within 8 to 12 weeks after sowing. 

Essential modifications may be made by substituting, in 
whole or in part, crested dogstail for rough-stalked meadow- 
grass, or, in conditions of the lowest fertility, Chewings fescue. 
In no case should the place taken by one or other of these 
species singly, or the sum of two or three of them, be less 
than 4 lb. 

As to possible additions, expense will usually be a dominant 
consideration. At present there are probably only three 
species worthy of serious consideration as additions, and these 
are said to be cocksfoot, chicory, and late-flowenng red clover. 
An extra late red clover (e.g. Montgomery or Cornish marl) 
will add enormously to the summer grazing in the first and 
second harvest years, but, if not converted, harm to the sward 
will result. Ordinary Danish cocksfoot does not last well 
and cannot be generally recommended. On the other hand 
wild or indigenous cocksfoot (or reliable New Zealand) should 
hold the sward for many years, and if properly grazed would 
repay inclusion, especially on land lower in the scale of 
fertility than first class. A safe sowing normally would be 
about 9 lb. each of cocksfoot and rye-grass. 

Chicory is said to provide useful winter and spring grazing, 
and is of high mineral content. Unless, however, hard 
grazing can be practised, the inclusion of chicory in mixtures 
will probably not commend itself to English farmers in general. 

Orazijig Hay Mixtures .—Under this heading are discussed 
163^6 which it is intended to graze till the end of April or even 
into May each year, that is to say, which will be put up late, 
and from which a light “ herby ” hay crop will be taken and 
upon which intermittent grazing will be adopted on the after- 
math and throughout the winter. The case for the adoption 
of such a practice is founded on sound principles. (1) Early 
spring grazing is more abundant on fields previously yielding 
hay than on those previously wholly grazed. (2) The per¬ 
sistency of the higher yielding strains is favoured by the 
plants being allowed a period for full development. (3) The 
hay will be leafy and nutritious, with a high clover content. 
(4) The competition between the plants can be so regulated 
as to bring about the maximum of economic benefit. 

Under a system of generous manuring, which should be 
e(nnplete and include nitrogenous fertilizera, productivity will 
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be high. The point in this connexion is that the best time 
at which to apply a single nitrogenous dressing is the autumn, 
that is to say, after, and not before, the hay-producing period. 
Farmyard manui’e, for example, applied in autumn while 
growth is still active greatly favours continued growth and 
winter greenness, and makes for an early and good start in 
the spring. As root development is at its maximum after 
hay-time, the plants are then in an ideal condition to make 
good use of plant food and consequently pass into the winter 
in a healthy and well-fed condition, with results that will be 
splendidly apparent during just those months when grazing 
is most scarce and most needed. 


In designing a mixture for the purpose under review the 
aim should be to combine early species and strains with late 
species and strains, the former to provide early spring grazing 
and the latter to produce the hay crop and to contribute again 
to the autumn and winter pasturage. Since any particular 
set of conditions does not favour a large number of species it 
is usually rather by an informed blending of strains than by 
an indiscriminate blending of species that the most sensible 
mixture will be com])ounded. 

The typo of mixture to use would be somewhat as follows 
(lb. per acre) :— 


Italian I’ya-grass 
Perennial rye-grass : 

Irish, Ayrshire or New Zealand 
Svalof Victoria 
Ex wild white 
Cocksfoot:— 

Danish 

New Zealand and/or indigenous 
Timothy :— 

American or Ayrshire 
Svalof Gloria 
and indigenous 

Rough-stalked meadow-grass : 
Danish 

Crested dogstail :— 

Irish or New Zealaml 
Broad red clover :— 

English or Now Zealand 
Late-flowering red clover ; - 

Montgomery or Cornish marl 
English late (e,g. Essex) .. 
White clover: — 

European .. 

New Zealand 
Wild white 


6 

4 

4 

7 

3 

7 

2 

3 

.3 

2 

2 

2 

3 

2 

1 

1 

1 


A high seed-rate in unavoidable, since if a strain is worth 
including the amount of seed must be adequate : also rapid 

3 Y 
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establishment is assisted by a generous seed-rate. (Estab¬ 
lishment is more difficult in the drier conditions of the East 
than in the West. This, however, is greatly assisted by 
liberal seeding). 

The rough-stalked meadow-grass and crested dogstail can 
be regarded as interchangeable, but the seeding of one or 
other or both of these, regarded as a unit, should not be less 
than 4 lb. 

If the above mixture is too expensive, economy may be 
effected by deleting strains altogether rather than by a whole¬ 
sale reduction of the seed-rate all through. The strains that 
could be discarded with least loss to the resulting sward 
would be Danish cocksfoot, the American or Ayrshire 
timothy, the broad red clover and the, European white 
clover. 

Hay-then-Pdature Mixtures ,—^The most usual demand made 
on such a mixture is one or two years of hay followed 
by several years of grazing. The t 3 rpe of mixture that has 
come into most general use for the purposes indicated is that 
advocated by the late Professor Gilchrist and commonly 
known as the standard Cockle Park mixture. From the 
point of view of the grazing year, this mixture suffers by the 
exclusion of rough-stalked meadow-grass or crested dogstail. 
It does not cater for autumn or spring grazing immediately 
following sowing, and to meet this defect some Italian rye¬ 
grass has been included. 

Modified C!ockle Park mixture (lb. per acre):— 

Italicui rye-grass.. .. 6 

Perennial rye-gross .. .. 14 

Cocksfoot .. .. 8 

Timothy .. .. .. 6 

Rough-stalked meadow-grass and/or 

crested dogstail .. .. .. 3 

Late-flowering red clover .. , . 6 

Wild white clover . . .. .. 1-2 

(Both alsike and trefoil have been discarded from the 
standard Cockle Park prescription as not having justified 
their inclusion imder most Welsh conditions. In many parts 
of England, however, they may still be worthy of a place.) 

As in the case of the mixture previously discussed, a 
blending of strains is here also desirable, particularly as 
regards perennial rye-grass and cocksfoot and extra-late red 
clovers. The ordinary commercial timothy frequently does 
not justify itself and may be replaced by cocksfoot, although 
it is probable that the b^t indigenous strains of timothy wbi 
always be worthy id inclusion. 
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Hay Mixtures ,—^An extended adoption of the practice of 
sowing fields down to grazing only and/or to grazing-hay 
mixture woidd, of course, tend to reduce the hay crop, and 
would necessitate, therefore, the sowing of certain well chosen 
fields to provide primarily for heavy hay crops year after year. 
There is little doubt that the Scotch timothy meadow 
represents exceedingly sound practice. The fields are put 
up early and are frequently cut late, and heavy crops are 
demanded year after year as long as the ley will hold. 

In drawing up mixtures, heavy manuring should be 
postulated to favour such species as are high-fertility 
demanders. Owing to their competitive influences both rye¬ 
grasses are better excluded—^the hay species from which to 
select being tall oat-grass, timothy, cocksfoot and meadow 
fescue, with late-flowering red clover. 

With the heavy production of hay year after year it is 
difficult to retain a good bottom, hence it is desirable to 
include rough-stalked meadow-grass, and, although the condi¬ 
tions will be far from ideal for wild white clover, experience 
suggests that on balance this “ weed excluder ” is also worthy 
of a place. 

The chief question to be decided is whether to include one 
or more of the large hay-grasses. Cocksfoot is to be regarded 
as the aggressor species, and will not permit of the full 
development of either timothy or meadow fescue, so that it 
is often best to rely on a single hay species. 

The following mixture may be regarded as representative 


(lb. per acre) :— 

Timothy (fei iile conditions, damp or poaty soils) 16 

or Meadow fescue (fertile conditions, deep rich loams) 18 
or Cocksfoot (the widest range of conditions) .. 16 

or Tall oat-grass (dry situations) . . 20 

Rough-stalked meadow-grass (higher fertility) 4 

or crested dogstail (lower fertility) .4 

Late-flowering red clover 6 

Wild white clover • 1“- 


If it is desired to employ two of the hay-grass(,‘s, taU oat- 
grass and cocksfoot may be combined for the drier and less 
fertile conditions at the rate of about 9 to 12 lb. each ; while 
timothy and meadow fescue may together contribute to 
mixtures for richer and damper soils at the rate of about 
9 lb. each. 

As regards the improvement of poor pastures in Wales, 
Professor Stapledon and his co-workers have achieved many 
successes with the method of ploughing out and re-seeding. 
Along with a dressing of lime, where necessary, and 0 cwt. 

3 V 2 
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per acre of high-grade slag, the selected seeds mixture is sown 
out in an oat crop in spring or immediately on top of the 
upturned furrow in July. In the latter case, rape at the rate 
of 6 lb. per acre usually acts as the “ nurse,’’ and the composite 
herbage resulting is eaten off by sheep in autumn. 

By these means pastures of first-rate feeding quality are 
formed within the space of a few months, and as grass is 
generally fairly abundant in the late summer the loss of a 
corresponding grazing period following on the ploughing up is 
scarcely missed. One great advantage of this system is that 
it does permit of lime being suitably incorporated in the soil— 
a condition which always tells heavily in its favour. 

In England, improvement of pasturage has generally been 
sought through the medium of manurial top-dressings, and 
while in most cases a considerable increase in productivity 
has resulted, too often such increase has been confined to the 
summer months. Appreciable late autumn and early spring 
grazing is dependent fundamentally on the presence in the 
sward of species appropriate to those seasons. If they arc not 
there they may be induced, by suitable management and 
manurial treatment, to make their appearance indigenously, 
but such grading up is usually a slow process. 

In cases, therefore, of poor pasture capable of being graded 
up, where the more useful species are absent or but sparsel}^ 
represented and where the soil is not too wet or too heavy, 
the method of improvement by breaking and re-seeding, 
unquestionably successful in Wales, would seem worthy of 
trial in different parts of England. 

>k iK iK ♦ 4: 

FOUR FEEDING EXPERIMENTS WITH 
SILAGE—II 

Arthur Amos, M.A., 

Director of the University Farm, Cambridge. 

(Concluded from p. 934, this Journal, January, 1929.) 

Experiment in> 1923*24.— ^The third experiment was designed 
on similar lines to the two previous ones. The cattle in this 
case numbered 16. The basal ration at the commencement 
was;— 

Straw chaff ., .. ,. 3 lb. 

Roots .. .. .. . . 14 „ 

Bean meal .. .. .. 1 „ 

Barley meal 1 „ 

The comparison was between 8 lb. of oat and tare hay 
on the one side, and a quantity of silage containing an equal 
quantity of dry material on the other, up to January 8, when 
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the hay was increased to 10 lb. per day and the silage in¬ 
creased in proportion. The quality of the hay was fair. The 
tare seeds were immature and properly digested, but the hay 
was slightly weathered in making and contained some self- 
sown wheat, the stalky ends of which were coarse and in some 
cases partly rejected by the stock. The silage was good 
throughout, being of the acid type in the early part and 
changing to the green fruity type from March 1 onwards. 
The self-sown wheat in this was completely eaten. 

The basal ration was varied during the period as the 
appetite of the animals increased. 

Straw chafi increased to 5 lb. per head. 

Swedes increased to 21 lb. per head. 

Straw chaff increased to 7 lb. per head. This was 
done owing to a misiinder.standing on the part 
of the feeder, aiifl was reduced on 
to 6 lb. 

Mangolds wore gradually substituteJ for swodos. 
Mangolds increased to 28 lb. 

On January 26, both lots of cattle left about 14 lb. of their 
ration when littered with a particularly sweet lot of barley 
straw. It was also observed on two or three occasions during 
this experiment that the cattle getting silage appeared to con¬ 
sume rather more of the wheat straw in their bedding than 
did those given hay. 

The cattle were divided into two equal lots on November 
16, gradually accustomed to their rations, and weighed on 
December 7, when the experiment started. They were weighed 
again on Febniary 5, after a period of 60 days, which con¬ 
stituted the first part of the experiment. Between February 
5 and February 22 the rations were gradually changed over 
as in previous years. The second part of the experiment 
terminated on April 4, when the cattle were weighed for the 
last time. The second period, therefore, lasted 42 days. 

Table VI gives the result of the experiment in terms of live 
weight increase of the animals, and shows three very dis¬ 
turbing features. Bullocks Nos. 4 and 5 actually lost weight 
whilst on hay during the first part of the experiment, as did 
bullock No. 6 during the second part of the experiment. 
The animals suffered from no obvious disorder, but failed to 
increase in weight, chiefly from lack of apj)etite. It is perhaps 
significant that both Nos. 4 and 6 gave satisfactory increases 
when fed on the silage ration. The facts were, none the less, 
most disturbing, making it difficult to get a satisfactory in¬ 
terpretation of the results, not only because of the loss in 


December 16 
December 17 
January 1 


January 8 
January 8) 
January 20 j 
February 16 


1022 


SlLAQS FBSDma Expebdiskts. 


[Feb., 


weight of these animals, but also because the other cattle in 
the same pen may have consumed a larger proportion of 
food. During the first period of 60 days, the eight hay-fed 
bullocks made an average live weight increase of 61 lb. or, 
neglecting bullocks Nos. 4 and 5, which lost weight, 87 lb. 
This latter figure is equivalent to an increase per day of 1-46 
lb. The eight silage-fed bullocks during the same period 
made an average live weight increase of 94 lb.= l*57 lb. per 
day. During the second period of 42 days, the eight hay-fed 
bullocks made an average live weight increase of 53 lb.=: 
1*26 lb. per day. The eight silage-fed bullocks during the 
same period made an average live weight increase of 61 lb., 
or, neglecting No. 6, which lost weight, 76 lb. This latter 
figure is equivalent to an increase per day of 1*81 lb. The 
difference in live weight increase is largely in favour of the 
silage-fed cattle whether the sick animals are included or not, 
so that the results confirm those of the two earlier experiments. 

TABLE VII.—SxJMaiAJiY of Increases op Live Weight per Day. 

Bullocks fed Hay and IShage during Three Experiments. 


1920-21 

Eirst period (49 days) .. 

Fed hay 
lb. 

1*00 

Fed silage 
lb. 

1*61 


Second „ (41 „ ) 

110 

M6 

1021-22 

First Period (63 days) 

1-41 

167 


Second „ (49 „ ) 

MS 

1*61 

1023-24 

First Period (60 days) 

L45 

1-67 


Second „ (42 „ ) 

1-26 

1*81 

Average (arithmetical) .. 

1-23 

1-66 


Table VII is a summary of the three years’ experiments, 
in which altogether 56 cattle were concerned. All of these 
were fed hay for one period and silage for the other. It is 
significant that, although the average live weight increases 
vary considerably, the cattle fed silage gave a larger live 
weight increase in every period than the corresponding cattle 
fed hay, there being an arithmetical average difference of 
0*33 lb. in favour of silage feeding. These results are in con¬ 
formity with the results of experiments* on the comparative 
digestibility of oat and tare silage and oat and tare hay made 
by Dr. Woodman. 

Some of the difficulties of feeding experiments with animals 
have already been described, and the weaknesses of the 
particular experiment under review have been mentioned. 
The qualities of the hay and of the silage have varied in 

* Woodman : Comparative Determinations of the Digestibility and 
Metabolizable Energy of Oreen Oats and Tares, Oats and Tare Hay, 
and Oat and Teure Silage. Jour, of Agric, Sci., April, 1922. 
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different years, as must be inevitable in practice. Efforts were 
made in these experiments to eliminate the disturbing factors 
by the number of animals used, by repeating the experiment in 
three periods, and by changing over the rations in the middle 
of each feeding period. If these efforts have been successful 
and 0‘33 lb. live weight increase per day represents a true 
measure of the difference of feed value between 8 lb. of 
average oat and tare hay and the weight of silage containing 
an equal amount of dry matter in average oat and tare silage, 
then, over a six-months’ winter feeding, the silage-fed cattle 
would gain 60 lb. more in weight than the hay-fed cattle. 
During this period the hay-fed cattle would have consumed 
13 cwt. of hay and the silage-fed cattle about 2 tons of silage, 
the produce in each case of about J acre of^a good crop of 
oats and tares. Such a difference of 60 lb. in the live weight 
of such young cattle as were fed in these experiments might 
well make the difference between fat baby beef and half-fat 
animals at the end of the period. 

From the practical point of view it is to be remembered 
that the cost of making the hay is less than that of making 
the silage. On the other hand there are two opposite con¬ 
siderations : (1) that ensilage can be undertaken upon 

factory ” methods, so that if one plans to fill one’s silo 
in the first week in July it can be accomplished under almost 
any weather conditions except during actual rain, this not 
being true of hay ; (2) the weight of the silage crop, at 
any rate on heavy land, can be increased by about one-third 
by substituting beans for some of the tares and oats, this 
not being practicable in the case of a hay crop because beans 
cannot be satisfactorily made into hay. 

E]Ql6riment IV, 1926-27. —^The experiment carried out in 
1926-27 differed from the trials in previous years, the silage 
being made from maize and compared with roots instead of 
with hay. Trials with a very large number of varieties of 
maize, collected from many parts of the world during previous 
years, had led to the finding of one variety eminently suitable 
for ensilage in southern and eastern England. This variety, 
named Jaune Gros du Domaine, originated in France and was 
obtained through the kind offices of Monsieur J. Godfemaux, 
an enthusiast in the development of silage in his country. 

On May 28, 1926, three acres of light gravel soil, after being 
manured with 12 loads of farmyard manure per acre, were 
drilled with this variety at the rate of one bushel per acre, 
in rows 19 in. apart. Just before the seedlings appeared 
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above ground, on June 4, the field was lightly harrowed to 
kill seedling weeds. Later it was hand-hoed and roughly 
thinned to 8 in. apart. It was also horse-hoed twice. 

The summer was a good one for growth and development 
of the crop, being characterized by plenty of sun and sufficient 
rain, so that on September 23, when cut for silage, the crop 
was excellent. It stood 6 to 7 ft. high ; almost every stem 
carried one and occasionally two cobs with maize grains in 
the glazed condition. This condition under American practice 
is considered ideal for silage. The crop weighed 17d) tons 
per acre, and contained 19*25 per cent, of dr}^ matter, so that 
the dry crop equalled 3*39 tons per acre. 

The period of ensiling was rather showeiy, so that the 
crop contained added water when ensiled. This resulted in 
some draining of juice from the silo, but the resulting silage 
was excellent, with a pleasant smell and showing j)lenty of 
maize cobs and grains. The dry matter in the silage varied 
between 17*9 and 19*9 per cent, during the experimental 
period. Tliis is considerably lower than that of oat and tare 
silage, which commonly varies between 25 ajul 35 per cent., 
but is characteristic of maize silage. 

Maize silage is essentially different from oat and tare silage 
in other respects. Table VIIT gives typical analysi^s of the 
dry matter in oat and tare silage, maize silage and mangolds. 

TABLK VLII, Anaiases of Dkv Matter. 



Oat a7ui 

Maize 

M angolds 


tare silage 

stlage 


C/i’udo protein 

16-4 

8-« 

8-7 

(Jarbohydrates 

37J 

48-0 

780 

(Vnde oil (eMicu’ extract) 

5-2 

4-3 

0-8 

(Vude fibre 

320 

31-8 

00 

Ash. 

8-8 

7-5 

0-6 


In crude protein content maize silage is comparable with 
mangolds, but contains only half the quantity contained in 
oat and tare silage ; in carbohydrates it is intermediate 
between oat and tare silage and mangolds ; in crude oil, 
which includes the organic acids, it is more comparable with 
oat and tare silage than with mangolds ; in crude fibre it is 
comparable with oat and tare silage and not with mangolds, 
and in ash it is intermediate between the two. 

It will generally be recognized, however, that for purposes 
of balancing a ration the fact that maize silage contains 
similar quantities of crude protein makes it suitable for a 
feeding trial with mangolds and other roots. The disparity 
between the two foods as regards fibre influencing the bulk 
of th© ration, can easily be rectified by feeding the equivalent 
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of straw chaff with the root ration, a much less objectionable 
procedure than attempting to balance the crude protein by 
the use of some cake high in this constituent. 

In the experiment to be described, 12 calves, aged about 
nine months at the beginning of the experiment, were divided 
into two lots as in the previous experiments. The one lot 
was fed a ration containing maize silage, the other lot a root 
and straw chaff ration containing a like percentage of dry 
matter, of digestible protein and approximately of starch 
equivalent. 

TABLE IX.— ^Nutrients in Commencing Ration compared with 


Standard Food REQumEMENTS por Cattle weighing 

3t CWT. 



Digestible 

Starch 


Dry 

cryde 

equiv^ 


matter 

protein 

alent 

It lb. linseed cake 

1*2 

0*33 

0*99 

It lb. bean meal 

M 

0*27 

0*88 

It lb. crushed oats 

M 

0*11 

0*79 

6 lb. meadow hay 

5*1 

0*33 

1*84 

Ration common to both lots 




of cattle .. 

8*6 

1*04 

4*50 

14 lb. maize silage (18-5 per 




cent, dry matter).. 

2-6 

0*11 

1*20 

Total nutrients 

IM 

M6 

6*70 

Standard requirements for 




34 cwt. cattle* 

10*06 

108 



♦ Wood and Hainan : Composition and Nutritive Value of Feeding 
Stuffs. 


Table IX shows the food nutrients given in the commencing 
silage ration at the begimiing of the experiment, and dis¬ 
tinguishes between the concentrates and hay which were fed 
in identical quantities to the cattle on both sides of the 
experiment. It also shows the standard requirements of 3^ 
cwt. cattle to which it was approximated, since it was 
known that the weights of the cattle for the experiment were 
but slightly greater than this. As soon as the cattle got well 
on to their rations the silage was quickly raised, on November 
29 to 17| lb., and on December 5 to 21 lb. per head, at which 
figure it continued to the end of the experiment. There was 
no subsequent increase in the weight of silage fed, but as 
the dry matter steadily increased from 18 per cent, at the 
beginning to 21 per cent, at the end, an automatic increase 
resulted from this cause. 

The ration to the root-fed cattle contained identical 
quantities of hay and concentrates, together with roots 
sufficient to bring their starch equivalent value up to 



1929.] 


SiLAOB FsBDma Experiments. 


1027 


of the silage. Since the actual amount of moisture in the 
silage and in the roots was liable to continuous variation 
samples of both were taken once a week for dry matter 
analysis, so that as soon as the results were known the rations 
could be recalculated and accuracy assured. A concrete 
example will explain. On December 2, samples of maize silage 
and pulped kohl rabi were taken for analysis. On December 
4, analyses were complete as follows :— 

Maizo silage, 19*44 per cent, dry matter. 

Kohl rabi, 11-99 

Wood and Hainan give the following dry matters and 
starch equivalents for maize silage and kohl rabi:— 

Maize silage; 18*5 per cent, dry matter, 8-6 starch equivalent. 

Kohlrabi: 12-3 „ „ 8-3 „ „ 

Hence the quantity of kohl rabi (11-99 per cent, dry matter) 

which contains the same starch equivalent as 21 lb. maize silage 

(19-44 per cent, dry matter) 

= 21 19-44 12-3 8-6 

_ ^ ^ _ 

18-5 11-99 8-3 

— 23-6 lb. kohl rabi. 

The deficiency of dry matter in the root ration was made 
good by adding to and mixing with the cut roots the 
appropriate quantity of straw chaff. 

Care was taken to keep the ration slightly less than the 
appetities of the animals required, so that it was always 
completely consumed, but both lots of cattle were given 
equal opportunities of consuming clean straw used as bedding. 
As far as could be observed each lot of cattle ate 
approximately equal quantities of this. 

The roots used during the experiment had to be changed 
as the season proceeded. The first period consisted of kohl 
rabi and swedes, the second of mangolds. In each case the 
quantity fed was calculated to supply a quantity of starch 
equivalent the same as that in the maize silage. 

TIME TABLE OF EXPERIMENT. 

November 4. Preliminary weighing of experimental cattle. 

November 11. Cattle divided into two pens of six each and put 
on to commencing rations. 

November 18 Cattle re-weighed and experiment proper com- 
and 19. menced. 

November 29. Weight of maize silage increased to 17J Ih. per head 
and root ration in proportion. 

December 6. Weight of maize silage increased to 21 lb. per head 
and root ration in proportion. 

Dec. 5 to 10. Swedes gradually substituted for kohl rabi. 

January 20 Cattle weighed at conclusion of first part of 
and 21. experiment. 
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Janiiary 21 Rations interchanged so that those fed silage in 

to 27. first part were fed roots in second part. Roots 

changed from swedes to mangolds, 

January 27 Cattle weighed at commencement of second 
and 28. period. 

April 7 and 8. Cattle weighed at end of second |)eriod. 

In the actual experiment the cattle were weighed on 
two successive days at weekly intervals throughout the 
experiment. I^he mean of weighings on two successive days 
serves to eliminate some errors due to variation in stomach 
contents of individuals. Weekly weighings serve to draw 
attention to any animal that may be temporarily indisposed. 
No important changes in health were observed during the 
experiment, but No. 5 was noticed to be the most nervous 
animal of the lot. 

Table X gives the result of the experiment in terms of 
increased live weights of the animals. During the first period 
the average increase in live weight of the six animals fed 
roots (kohl rabi and swedes) is practically identical with 
those fed maize silage, being ]23|^ lb. and 122| lb. in (53 days 
respectively. During the second period the respective gains 
in weight were 12G lb. in 71 days for the six animals fed roots 
(mangolds) against 13G lb. for the six fed maize silage. This 
represents a slight advantage for the maize silage. It is 
important to record that this advantage coincides with the 
results obtained in a digestibility experiment carried out 
by Dr. H. E. Woodman upon sheep with the sample of maize 
silage.* In this pajDcr it is shown ihat, both by chemical 
analysis and by digestibility, tlie maize silage is better than 
the standard sample of American maize silage quoted by 
Henry and Morrison in the American text-book on Feeds 
and Feeding. 

The conclusion to bo drawn from this experiment is that 
the maize silage as fed is possessed of a starch equivalent at 
least as good as, and pos.sibly better than, that assigned to it 
in the tables quoted. 

Summary. —(l) A short account is given of the difficulties 
to be overcome in conducting feeding experiments with 
silage. 

(2) Three feeding experiments comparing oat and tare silage 
with oat and tare hay and one experiment comparing 
maize silage with roots are described. In all 68 animals 
were concerned in the experiments. 

♦ Jour. Agric. iSci., 1928. 
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(3) The average daily increase in live weight of three experi¬ 
ments of animals fed oat and tare silage was 1*56 lb. 
compared with 1.23 lb. of similar animals fed oat and tare 
hay—an advantage of 0*33 lb. gain per animal per day 
in favour of silage, and equal to 60 lb. over a period of 
six months. 

(4) In the maize silage experiment, in which maize silage 
was compared with roots on a basis of equal starch 
equivalents (theoretical), the increases in live weight were 
to the advantage of maize silage, thus indicating that 
its actual starch equivalent is at least as good as the 
theoretical figure. 

The writer desires to thank Professor Sir R. H. Bififen for allowing 
the experiments to be carried out on the farm contisplled by the Plant 
Breeding Institute ; Mr. Neville Langridge, his manager, for facilitating 
the same; Messrs. W. M. Davies, H. V. Gfuner, S. T. Johnson, and 
J. W. K. Fair, who attended most carefully to the weighing of the 
rations cmd the cattle, and lastly to Dr. H. E. Woodman, who has 
supervised the analyses and given much helpful advice and criticism. 

4t « « « >|t 

THE BARDNEY AND BRIGG BEET SUGAR 
FACTORIES 

The two factories (Figs. 1 and 2) belonging to the Lincoln¬ 
shire Beet Sugar Company, Ltd., and the Second Lincolnshire 
Beet Sugar Company, Ltd., I'espectively, which are the subject 
of this article, were both built under contracts with Sir Robert 
McAlpine & Sons from designs by The Dyer Company of 
America, whose experts supervised the erection of the 
machinery. 

The larger factory, which has a guaranteed capacity of 
1,000 tons of beet per day, was erected at Bardney in 1927 ; 
the smaller, at Brigg, rated at 700 tons a day, was put up in 
1928, Both factories have proved themselves able to work 
at nearly 30 per cent, above their guaranteed capacity. 

The general arrangement of the machinery is very similar 
in both factories, except that at Bardney the Oliver Borden 
thickeners and Oliver vacuum filters are used, whereas, at 
the usual plate and frame filters are installed. The 
relative merits of these appliances are the subject of much 
discussion, which is, however, outside the scope of this article. 
Apart from this, the processes employed in the two factories 
are much the same, and it will suffice, therefore, to give a 
brief description of the methods of manufacture as followed 
at Bardney. 
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Delivering, Wadiing and Slicing of Beets —The beets are 
delivered by road, rail or river into large concrete storage 
bins (Fig. 3) from which they are flnmed by means of water 
to the factory. Here they are passed into a washer by means 
of a beet wheel and, after washing, elevated to the top of the 
factory, where they are automatically weighed and delivered 
through a hopper to the slicers. The slicers cut the beets into 
cossettes, i.c., slices about 4in. to Bin. long and triangular in 
section, in order to expose a maximum of vegetable cells to 
the action of water in the diffusion battery. 

Diffosion. —The cossettes are delivered by means of a chute 
to the diffusion battery, which consists of 14 cells or 
tanks arranged in a circle, the cells being connected by 
pipe-lines in such a manner that water passes from one cell 
to another, beginning at the cell containing the most nearly 
exhausted cossettes and finally being drawn off as diffusion 
juice from the cell containing the freshest cossettes. The 
principal objects to be kept in view in operating the diffusion 
battery are :— 

(1) To extract as mucli sugar as possible from the cossett(\s ; 

(2) To obtain juice of the highest possible purity ; 

(3) To obtain the highest possible density of diffusion juice. 

The necessary conditions to accomplish these objects are, 
in order of importance, as follows :— 

(1) Fine, even, clean-cut cossettes. 

(2) Careful control of temperature with the maximum at head of 
battery, t.e. cells nearest that being filled with fresh cossettes. 

(3) Hapid circulation with proper pressure and arrangement of 
chains to relieve screens of excessive weight and to prevent 
channelling through the mass of cossettes. 

(4) Pure water. 

The exhausted cossettes, now known as pulp, are discharged 
from the bottoms of the cells and, after pressing to remove 
the bulk of the water, are pumped to a dryer. The dried 
pulp or, if mixed with molasses, the dried molasses pulp, is 
a valuable cattle food. 

Defecation and Garbonation. —The diffusion juice, after 
withdrawal from the battery, is pumped through heaters to 
the liming or defecation tanks, where milk of lime is added, 
the amount being determined by the nature of the beets that 
are being worked. The action of the milk of lime is both 
chemical and physical. There are present in the juice certain 
complex organio substances (non-sugars) which combine 
with the lime to form the corresponding lime salts, most of 
which are insoluble in an alkaline solution. The juice, now 
containing an excess of lime, is alkaline and these substances 
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are therefore precipitated. In addition the excess lime (as 
also the lime carbonate after carbonation) mechanically 
removes a certain amount of impurities during settling and 
filtration. From the liming tanks, the juice passes into the 
first carbonators, where it is treated with carbon dioxide gas 
until most of the lime has been precipitated as calcium 
carbonate. After completion of the carbonation to the 
desired point, the whole mixture is pumped from the car- 
bonator through a heater to the first filters, which in the 
Bardney Factory consist of thickeners, where most of the 
juice is drawn through the filtering medium, leaving behiiid 
a thick mud. This mud then passes to drum-type-vacuum 
filters where the remainder of the juice is retained and the 
resultant lime-cake, consisting of precipitated lime and 
impurities, is washed free from sugar by means of a water 
spray. This cake is discarded. The purified juice from the 
first filter is known as first press juice, and is subjected to a 
second carbonation, in which most of the lime still remaining 
is precipitated by means of carbon dioxide gas. The carbona¬ 
tion process is carried out in two stages, for the reason that 
some of the precipitated lime compounds will go back into 
solution if the alkalinity is reduced below certain figures. It 
is, therefore, necessary to remove these by filtration before 
proceeding with the final carbonation. 

The alkalinity at the close of the first carbonation may be 
anywhere from 06 to *12 per cent, of calcium oxide, depending 
on the amount of lime added and the nature of the juice or 
beets being worked up. Alkalinity at the end of the second 
carbonation may vary from *01 to *025 per cent, of calcium 
oxide. This variation is also due to the nature of the beets 
or juice. The degree of alkalinity is measured in the laboratory. 
After the second carbonation, the juice is sent through heaters 
to the second thickeners and vacuum filters, where the 
precipitated calcium carbonate is removed as second lime- 
cake. The filtrate known as second press juice is then treated 
with sulphur dioxide gas. The purpose of this treatment is 
two-fold, (1) to bleach the juice, and (2) further to reduce 
the alkalinity. 

ESvapOffttion*—^After treatment with sulphur dioxide, and a 
further filtration through the thin juice filters, the juice 
enters the evaporators, where it is concentrated to a syrup 
containing about 60 per cent, of sugar. The juice, on leaving 
the evaporators, goes to the melter, where melted sugar is 
mixed with it and the mixture is pumped to the “ blow-ups ” 
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or thick juice sulphur station. Here it is treated with sulphur 
dioxide gas and filtered through the thick-juice filters. It is 
now known as blow-up thick juice. 

Crysiftllissatioii, Separation and Granulation. —The blow-up 
thick juice is now drawn into a white-sugar vacuum pan where 
it is concentrated to such a pomt that the sugar crystallizes 
out. The whole mass of crystals and liquor surrounding it, 
called “white massecuite,’* is then spun in centrifugals 
containing a perforated basket. The syrup, now known 
as “ high green,” is spun off, leaving the crystals on the 
screen. Since some of the syrup still remains on the 
crystals, these are now washed with a spray of hot water, 
the syrup made by this washing being called “high wash.” 
The washed crystals are dried by hot air in the granulators 
and sacked as white granulated sugar (Fig. 4). The “ high 
wash ” goes back to enter the next white pan and the “ high 
green ” is drawn into a re-melt or raw pan, and concentrated 
to such a point that crystallization takes place. This mass of 
sugar crystals and the syrup surrounding them is known as 
re-melt massecuite, and the crystals are separated from the 
syrup by centrifugal force in the same manner as was done 
with the white massecuite. The syrup spun off is known as 
“ low green,” the washed crystals as “ re-melt sugar,” and 
the syrup obtained during the washing as “ low wash.” The 
re-melt sugar is melted and added to thick juice at the melter, 
the low wash goes back to the next re-melt strike for boiling, 
and the low green is sent out of the factory as molasses, or 
mixed with beet pulp in order to make dried molasses pulp. 

Chemical Control. —^The laboratory work is organized to 
serve two main purposes (a) to furnish an accurate accounting 
of all sugar that enters the factory, and (&) to serve as a 
continual guide to those in charge of the manipulation of the 
process in the manufacture. The total number of pounds of 
sugar entering the factory for a period, as determined by the 
weight of beets entering and by cossette analysis, should be 
equal to the sum of pounds sacked and delivered to warehouse 
plus that lost in pulp, pulp water, lime-cake or slimes, sewers, 
molasses, plus a small amount known as unaccountable loss 
which is due to caramelization and other more or less vague 
and indeterminable causes. It is known, however, from long 
experience that, in a well-operated and properly chemically- 
controlled factory, this loss will always exist, but within well 
defined limits. Analyses are made in the laboratory at 
regular intervals, usually every hour, of the products at each 
station throughout the factory. 
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General Organusation ol Factories.— The organization of 
the two beet sugar factories consists of (1) an operating 
department divided into mechanical organization and sugar 
organization, and (2) an agricultural department dealing with 
the growers of the raw material. Diagrams A, and B give 
an indication of the way in which the first is arranged. 
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The agricultural department is organized aa follows;— 

Conii'acts JManager 
(Office at Bardney) 


Local 

Agriculturist 

(Bardney) 

9 Fieldmen 

1,800 i rowers 
(Bardney) 


Yard Master 
(Bardney) 


♦ * 


Agric. Assistant 

Advisor Contracts Manager 

(Office at Brigg) 


Yard Master Local Agrioul 

(Brigg) turist (Brigg) 

I 

6 Fieldmen 

800 Grower- 
(Brigg) 

•-H * * * 


INTERNATIONAL INSTITUTE OF 
AGRICULTURE 

The ninth General Assembly of the International Institute 
of Agriculture met in Rome on October 10>18, 1928, and 
was attended by representatives of 67 Governments. Altogether 
there were present 172 delegates and 10 other persons repre¬ 
senting special bodies. The rei)resentatives of the United 
Kingdom were: Sir Charles J. Howell Thomas, K.C.B., 
C.M.G., Sir Daniel Hall, K.C.B., F.R.S., and Mr. R. J. 
Thompson, C.B., O.B.E., of the Ministry of Agriculture; 
Mr. J. M. Ramsay, O.B.E., of the Department of Agricultures 
for Scotland ; Mr. D. A. E. Harkness, of the Ministry of 
Agriculture for Northern Ireland ; and Mr. R. R. Robbins, 
C.B.E., of the National Farmers’ Union. 

The business of the meeting was mainly concerned with 
questions directly or indirectly affecting the internal admin¬ 
istration of the Institute, such as the appointment of a now 
Secretary-General, the finance of the Institute, its relations 
with the League of Nations, and the possibility of making 
its work of greater value and utility. As a basis for discussion 
the British delegation presented a Memorandum to the 
Assembly dealing with some of these points, and it may be 
of interest to reproduce a few paragraphs from this Memo¬ 
randum as an indication of one aspect of the problems under 
consideration. 

At recent meetings of tbe General Assembly tliere lias been a 
tendency to propose a constantly increasing number of subjects 
for investigation by the Institute without paying much regard 
to the limitations which are in practice imposed by the capabilities 
of the staff and by the financial resources availaldo. All aspects 

3z 2 
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of agriculture in its widest sense have been r^arded as coming 
within the scope of the Institute, and it has been encouraged 
to deal with a multitude of questions of very varying degrees 
of interest and importance. 

It is a platitude to say that the scheme of work to be tmder- 
taken by any organization should be determined by its dnancial 
resources and by the extent to which the staff employed is able 
to fulfil the duties imposed on it, but this limitation has been 
too much ignored in the desire of the Institute to meet all tlie 
demands which migiit be made uix)n it in the name of agriculture. 
Since it is impossible for the Institute to cover the whole field, 
it seems desirable that an exact and precise programme of work 
that can worthily be carried out within the resources of the 
Institute should be drawn up annually by the Permanent Com¬ 
mittee in consultation with the principal officers of the Institute, 
and that the execution of this progiamme should be constantly 
under supervision. 

One of the jiurposes for which the Institute was founded, a.s 
defined in the Convention of 1905, was to secure the collection and 
publication of statistical, teclmical and economic information of 
value to agriculture in the international field. The Convention 
made no distinction between teclmical and economic information 
and regarded all these subjects as of equal importance. Since 
1906, however, the situation has changed, and whilst the demand 
for statistical and economic intelligence has increased, the demand 
for technical information, that is for information as to the 
application of science to agriculture, is being increasingly 
supplied by other agencies. The demand for technical informa¬ 
tion of this kind is now largely mot nationally by the scientific 
and educational service which each country maintains for the 
benefit of agriculture, and internationally by the specialist 
associations and journals which are devoted to each of the 
many subjects making up agricultural science. The Institute 
itself has not the scientific persomiel necessary to carry out 
the gigantic task of surveying the world’s scientific literature 
bearing on agriculture either with credit to itself or with profit 
to the agriculturists who might use the publications of the 
Institute. Nor, indeed, is it necessary to attempt it, for the 
field is already largely covered by other institutions. 

To avoid overlapping, the work of the Institute in this direction 
should be restricted to special problems which do not fall within 
the scope of other institutions. The task of attempting to record 
the results of scientific ami technical experiments and the pub¬ 
lication of such results in the Institute’s Monthly Bulletin might 
be definitely abandoned. On the other hand, the publication of 
information as to outbreaks of diseases of plants and animals, 
and of legislative and administrative measures taken to combat 
them, is an international fimction which is not fully performed 
by any other body. Allied to this is the question of the inter¬ 
national control of such diseases. In order that the scientific 
side of agriculture should not be ignored by the Institute, members 
of the International Scientific Council might be invited to con¬ 
tribute to the Monthly Bulletin from time to time articles 
explaining, in a more or less popular language, recent progress 
in their branch of science and its bearing upon practical 
agriculture. 

It is, however, in the two allied subjects of statistics and 
economics that the activitieB of the Institute can be most usefully 
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developed. The importance of agricultural economics in its 
widest sense has been emphasized by the report of the World 
Economic Conference, and it is along these lines that the 
Institute can most usefully bo of service to agricultui'e throughout 
the world. . . . 

In order properly to fulfil this function something more 
is needed than merely to tlistributo information. The collection 
and publication of data is only the first step. What is equally, 
if not more, important is the interpretation of the facts, and a 
defect of the Institute is that it has in the past devoted itself 
almost entirely to the collection and jiiihlication of information, 
without adding that criticism and review which makes the 
material of real service to the reader, be he statesman or student, 
journalist or agriculturist. There has been a tendency to jiublisli 
isolated facts and pieces of infoimation without any clearly 
defined plan and without any attempt to place the facts in relation 
to one another, or to draw deductions which would make them of 
value to the reader. 

No doubt such review, dealing as it does with weighty inter¬ 
national questions, demands judgment and discretion, but if the 
Institute is to porfoim the functions for whicli it was founded it 
must aim at presenting facts in such a way as to constitute a 
definite contribution to knowledge. This inv()lv(\s a cliango of 
outlook and is linked up with the limitation lu the scope of the 
work suggested above. But the yirineiple may ht' reaffirmed 
that the Institute, instead of attempting to covc'r all branches of 
agricultural atjtivity, should conc.entrato on a limited number 
of questions m a thorough and exhaustiv'e manner. 

There was on the whole general agreement with the views 
expressed in the foregoing paragraphs, and a resolution was 
passed in the following terms :— 

That having regard to the situation in which the* Institute 
finds itself owing to its restricted income, the main work of the 
Institute shall be concentrated upon the preparation and presen¬ 
tation of (1) statistics of the world’s agriculture, with such 
documentation and discussion as will rentier them of })rime 
authority ; (2) economic rejiorts and inquiries that may arise 
out of the statistical work or throw light upon it. 

That for the same reasons of economy the scientific and 
technical work shall bo directed principally to publishing reports 
on particular developments of importance to agriculture to lie 
obtained from competent authorities in any country. 

Although this resolution was accepted with unanimity, 
there was also a great deal of support for th(» maintenance 
and extension of the teclmical and scientific work, though not 
necessarily in its present form. Many countries of the world, 
especially those whose agriculture is not very advanced, wish 
to receive from the Institute technical information which is 
of more direct value to them than statistics or economics. 
There was also pressure to improve and extend the existing 
publications, and, as soon as financial conditions admit, to 
take up again the publication in English of the Year Book 
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Apart from the above, most of the subjects discussed had 
reference to the administration of the Institute, and are not 
of general interest, though in this respect exception must be 
made as regards the proposals for a World Agricultural 
Census. This question was, however, fully dealt with in the 
issue of this Journal for December, 1928, p. 813. 


THE CO-OPERATIVE SUPPLY OF FARM 
REQUISITES IN WALES 
A. W. Ashby, M.A. and J. Morgan Jones, M.A. 

Agriculiural Economics Department, University College of 
Wales, Aberystwyth. . 

One feature of the industrial and commercial history of 
this country, during the past 50 years or so, has been the 
growth of associations of individuals and business units for 
the protection of mutual interests. This is shown by the 
network of trade um*ons, trade associations and federations 
which cover the country, while the trust movement is another 
aspect of the same thing. So far as farming is concerned, 
this spirit of association has taken the form of agricultural 
unions and societies on the one hand, and the application of 
co-operation to the business aspects of farming on the other. 
Among the several ways in which the co-operative principle 
can be applied to agriculture and rural life, the co-operative 
purchase of requisites has been the most uniformly successful. 


NmnbGT of Societies. —Some indication of the expansion 
and present scope of this form of co-operation in Wales is 
indicated in the following table :— 


Requisite Societies in Wales, 1903-26. 


Number 

1903 . 15 

1913.61 

1923 . 81 

1920 . 75 


Members Total Sales 
1,768 £17,067 

8,036 £330,567 

22,437 £1,258,777 

23,310 £1,215,784 


The favourable opportunity, presented by war-time con¬ 
ditions, for the expansion of supply societies was taken up, 
and the comparison between 1923 and 1926 shows that 
societies had so won the confidence of farmers during the 
difficult times which followed as to ensure their oontiauation 
when conditions became more normal. Although there has 
been some decline in the number of societies, this may be 
an advantage to the movement. The slight decline in the 
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value of turnover since 1923 conceals the fact that the total 
tonnage handled has actually increased, since the decline 
in prices has been greater than the decline in the value of 
trade done by those societies. 

Membership and Trade. —^On the basis of the 1921 CenstLs 
of Occupations, about 57 per cent, of the farmers of Wales 
are members of co-operative luquisite societies. The member¬ 
ship, in fact, represents about one-half of the people who get 
their living by farming. Although it would bo unsatisfactory 
to judge the scope of the movement from membership sta¬ 
tistics, owing to the need for revising share registers and the 
extent of trade with non-members, the statistics still show 
that co-operative purchase is an important feature of the 
agricultural activities of the Principality. There are, however, 
wide variations in the degree to which these societies hold the 
trade of farming areas, and some of these are indicated by 
tho following comparison of conditions in North and South 
Wales, 

Membership and Trade, 1926. 


Number of 
Societies 


Members* 


Sales 


Requisites Produce 


Total 


Member¬ 
ship os 
percent¬ 
age of 
No. of 
farmers 


North Wales 33 8,262 £373,927 £27,381 £401,308 47 0 

South Wales 42 15,068 i £782,269 ’ £32,207 £814,476 67-0 

Wales .. 75 23,810 £1,156,196 £59,588 £1,215,784 54*4 


Measured in terms of membership and trade, about two- 
thirds of the movement’s activitk\s are in South Wales. 
Societies are fairly evenly distributed over the Principality, 
apart from the border areas of Radnor, Brecon and Mon¬ 
mouth, but the extent to which farmers’ needs are met is 
much smaller in North than in South Wales. It is difficult 
to find adequate reasons for this difference. Probably more 
organizing work has been done in North Wales, since it had 
a branch of the A.O.S. for about four years before the forma¬ 
tion of a South Wales Committee. It is possible that ethno¬ 
logical differences may be of some importance. The farming 
systems of North and South Wales, however, differ in several 
respects, and on the whole the purchase requirements per 
farm aro smaller in the north owing to the prevalence of 
sheep fanning on land at high altitudes. The following 
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statistics, pertaining to 1013 and 1926, indicate the mam 
diSeiences 

DiSTBiBunoM or AaRicuLTOSAi. Abba, 1913 and 1926. 


iforth Wales South Wales 

1913 1926 1913 1926 

Per cent. Per cent. 


Proportion of arable land.. 

18*3 

16-3 

15-6 

14*6 

,, permanent pasture 

468 

42*3 

55*1 

51-7 

„ „ rough grazing 

34*9 

41-4 

29*3 

33*7 

Sheep per 100 cattle 

516 

550 

427 

459 


The greater relative importance of sheep in North Wales 
and of dairying in South Wales materially affects the scope 
for trade in farm requirements, although the limitations of 
the movement in North Wales cannot be entirely accounted 
for by differences in farming systems. 

Types of Bosiliess. —^Individual societies differ very greatly 
in the extent to which they concern themselves with supplying 
the purely agricultural as distinct from all other material needs 
of their customers. Some reasons for these differences have been 
discussed elsewhere,'but the statement of individual differences 
may be helpful. Some societies trade only with farmers, and 
the whole of their trade is in goods required for the actual 
production of crops and stock. Other societies are in reality 
doing a country “household” business. In the extreme 
case, less than 5 per cent, of the trade is in farm requirements 
and 90 per cent, of the members have no land under their 
control. The type of variation which exists is shown in an 
analysis of five groups of societies. 


Typbs of Business, 1926. 



-1 

No. of 

Aver- 

ac^e 

Sales 

Percentage of Total Sales 


socie- 
; ties 

sales 

per 

Socy. 

per 

mem¬ 

ber 

! 

iFeed- 

ing 

stuils 

! 

Imple¬ 

ments 

Seeds 

Ferti¬ 

lizers 

H. 

and 

M.* 

North Wales 

10 

£ 

2.809 

£ 

21-35 

41-99 

1-54 I 

4-29 1 

6-58 

45-3 

North Wales! 

14 

6.605 

3M5 

54-4 

0-9 

6-4 

6-4 

31*5 

South Wales 

12 

13.800 

42*0 

63-0 

3-3 1 

6-3 

8-4 

19*0 

North Wales 

9 

28,151 

63-8 

82-8 

20 i 

1-9 

5-4 

7*9 

South Wales 

14 

30.216 

57-0 

85-0 

0 08 ! 

4-4 

5-4 

j 

5-12 


* H. and M.^Sousehold and Misoellaneous Goods, suoh as giocery, 
drapery and eoaL 


' AffrieuUuml Co-operation in So%Uh Wales, page 10, tea. J. Morgan 
Jones, Agrieultural Eioononuos Dept., U.C.W., 1927. 
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Two oonsiderations emerge from the above oomparison. La 
the first place, societies in North Wales are catering to a 
much larger extent for the needs of the farm family in respeot 
of food, clothing and coal than those in South Wales. The 
proportion of bona fide farmer members is much smaller in 
the north, as, in several areas, '' agricultural societies are 
partly composed of quarrymen, some of whom may bo land¬ 
less ; others have a little live stock, or operate about 16-20 
acres of land. If the scope of the movement is measured in 
terms of the sale of farm requirements on the average of all 
farmers —irrespective of membership—in the two areas, the 
difference can be easily recognized. The comparative figures 
are £18 per farmer in North Wales against approximately 
£30 in South Wales. This indicates that there is ample scope 
for the development of trade by requisite societies all over 
the Principality, but especially in the North. 

The previous table also shows a clear relation between the 
type of trade conducted and the size of the business. In both 
areas there is a marked tendency for small societies to concern 
themselves with the sale of household requirements, while the 
sales of the largest societies consist almost wholly of farm 
requisites. It is not surprising, therefore, that the movement 
in North Wales should be characterized by the small society 


Size or Businesses, 1026. 


Sales grouping 

Number 

of 

societies 

Average 

sales 

per 

society 

Average 

members 

per 

society 

Sales per 
member 

£5,000 or less 


£ 


£ 

South Wales 

5 

4,033 

181 

22*2 

North Wales 

10 

2,809 

131 

21-55 

£5~£10,000 





South Wales 

7 

7,410 

170 

43-7 

North Wales 

14 , 

6,606 1 

212 

3M5 

£10-£20,000 





South Wales 

7 

15,725 

365 

43 1 

North Wales 

3 

14,615 ; 

619 

48*7 

£20,000 and over 





South Wales 

12 

44,989 

777 

57*9 

North Wales 

6 

37,816 1 

477 

1 

79*0 

Totals and averages 
South Wales 

1 

1 

31 

: i 

23,290 > 

450 

51-7 

North Wales 

33 

1 

12,162 

250 

45*4 
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covering a limited area, with no branches and only one or two 
employees. Topographical conditions contribute to this 
situation, for there are, in North Wales, several narrow valleys 
which naturally form compact trading areas, and where 
expansion is limited by reason of difficult communication and 
the natural coincidence of mountain sheep-walks. All the 
larger societies in North Wales are situated in the low-lying 
areas. 

About two-thirds of the North Wales societies do a trade of 
less than £10,000, whereas the position is practically the reverse 
in South Wales. The column showing sales per member indicates 
that there is considerable variation in the extent of trading 
with non-members between various groups of societies, and 
on the whole it would seem to be more prevalent in North 
Wales. 

Societies show wide variations in their aims and policies, 
and in services oflEered to members ; and the business problems 
with which they are confronted are determined to a certain 
extent by the scope of their activities. The small truck-load 
society benefits from the advantage of low working costs, but 
is commonly handicapped by the lack of business acumen in 
the purchase of goods ; and, where farms are large, the society 
cannot always offer terms more favourable than those which 
the individual action of members can secure. The small 
storage society is, also, generally faced with the problem of 
securing good management, although a concentration on house¬ 
hold trade often results in fair profits, because the gross margins 
on such goods are wider than in the case of farm requisites. 
Larger societies generally secure better service in the matter of 
management, and this is a vital necessity where the successful 
carrying of large stocks demands keenness in purchasing on a 
fluctuating market. Moreover, the larger societies have to 
exercise greater care in price fixing, in determining the terms of 
sale, and in the control of credit. Further, much organizing 
ability is required when several depots are operated and gooc^ 
have to be delivered to the farms. On the other hand, the 
bigger societies benefit from the economies of bulk purchase, 
and their turnover is generally sufficient to effect a reduction 
in overhead chazges per unit. While the small conservative 
society is useful, it would seem that the future expansion of 
the movement will partly depend on the extent to which larger 
businesses can be established, provided that the movement 
is willing and able to attract the men who ca^ handle big 
busmesses sucoessfully. 
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Cioiltrol of CSredit. —^Whatever differenoes exist between 
societies in the matter of size and the type of goods handled, 
there are some problems which are common to all types and 
sizes. Among these the control of credit is the most urgent at 
the present time, and the effect of agricultural depression is 
clearly seen in the growing seriousness of the credit position of 
societies during the last two or three years.- It must be 
admitted that societies, in fulfilling their functions to farmers, 
are almost duty bound to grant some credit, and that customers 
should consider the value of this service in estimating the 
financial advantages which they derive from trading with the 
society. It may be argued that a co-operative society, by the 
very reason of its existence, should give credit, and thus 
enable the weak member to benefit by the stronger financial 
position of his neighbour. Without departing from the 
fundamental principles of co-operation, the majority of societies 
in Wales can justly strive to restrict trade credit, since, in some 
cases, the position is serious enough to threaten the financial 
stability of the business. The scarcity of ready cash among 
farmers should not prejudice societies in their examination of the 
ultimate results of giving credit. Admitting the farmers’ need 
for short-term credit, societies may well consider that the results 
of granting excessive credit are such as to justify restriction 
on their part, and to suggest other and more satisfactory means 
of meeting the need. Customers on their part must realize that, 
however it is obtained, credit must be paid for, although the 
charges made for it by distributors may not be evident on 
superficial examination. 

The following table shows that, on the whole, the position is 
a little better in North than in South Wales, and it is interesting 
to consider the cause of this difference. All over Wales the 
offering of discounts for early payment is common, but, as 
stated elsewhere, this does not seem to have any clear effect 
on the results.^ The conclusion is again invited that the 
strength and policy of the management and committee is 
the most important factor in restricting credit. An examina¬ 
tion of several individual cases shows that there is quite a clear 
connexion between the credit position and the type of goods 
handled. The table on p. 1040 shows that household goods 
form a much larger part of societies’ trade in North than in 
South Wales. A high proportion of trade in personal and 

*The Control of Credit. A. W. Ashby and J. Moigan Jones, 
Agricultural Economics Dept., 1927. 

• AgficuUural Co-operation in South Waloo. Op. dt,, p. 3S. 
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household requirements is often aocompanied by a good 
credit position, since a counter trade is generally a cash trade. 

fact, severed societies are anxious to extend their trade 
in grocery and household goods for the very reason that 
money comes in quickly in this trade. 

INSXUBNOB or Ceedit ok Eicpskses and Profits, 1926. 

(Grouping According to Amount of Credit Given.) 



Per Cent, of Sales 




I 1 

1 ! 

! 



Bal- 




; 1 

Trad- 



ance 

Debtors as 

No. 


1 Profit 

ing 

Finan- 

Finan- 

of 

percentage of 

of 

Deb. 

Ex- or 

profit 

cial 

cial 

finan- 

sales 

Bocie- 

tors 

ponses' loss 

or 

re- 

pay- 

cial 


ties 



loss 

1. 

1 

ments 

trans- 




i -.-.' 

1 



actions 

15 per cent, and 








under— 



1 





South Wales.. 

13 

12-2 

I 6-4 ‘ + 1-6 i 

+ 1-34 

0-39 

0*23 

+ 016 

North Wales.. 

17 

11-4 j 

7-72 i+1-64 +2 03 

0-33 

0*72 

-0-39 

16-25 per cent.— 








South Wales.. 

10 

20-7 

i 7-6 !+l 1 1 

+ 101 

0-70 

I 0-61 

1 +009 

North Wales.. 

9 

j 20* 16 

1 8-54 ; + 0-86' 

+ 1*66 

016 

0-86 

-0-7 

25 per cent, and 








over— 








South Wales.. 

8 

32*6 

9-9 :-i-7 

-1-33 

1 0-42 

0-79 

-0-37 

North Wales.. 

7 

36-6 

7-97 '+0’72 

+ 2-78 

0-22 

2-28 

-206 


This table shows very clearly the extent to which giving 
extensive credit increases working expenses, and restricts the 
possibilities of trading profitably. It is impossible to measure in 
exact terms the final effects of long credit on trading results, 
and on services to members, but some important consequences 
can be isolated. Long credit usually creates conditions of 
finance which make profitable trading difficult. Delay in pay¬ 
ment means that the society’s capital is being used by customers 
to finance their own businesses, with the result that the society 
becomes heavily capitalized in proportion to its trade. Unless 
the society has strong reserves, the extra capital has to be 
borrowed, and heavy interest charges must be met, and such 
costs materially affect financial results and the prices at which 
goods can be offered to customers.'^ 

An attempt to measure some of these influences is made in 
the above table. The items of income and expenditure of a 
business can be roughly distinguished as to whether they are 

* Pqr fuller discussion see Agricultural Co-operation in South WcUee, 
op, eit. ; and Agricultural Co-operation in Wales, A. W. Ashby and 
J. Morgan Jones, Horace Plunkett Foundation Year Book, 1028. 
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attributable to “ trade or financialconditions. In co¬ 
operative business, “trade’’ income usually resolves itself into 
gross profit and C.W.S. dividend^, and trade costs into expenses 
of management and depreciation. “ Financial ** receipts 
include discoimts for cash and all interest from investments, 
loans, and deposits ; whereas financial costs comprise discounts 
given, interest on overdue accounts, and payments for loans 
and overdrafts. A comparison of columns 4 and 5 shows the 
effects of financial conditions on the final result of trading and 
financial transactions. With the exception of two groups of 
societies in South Wales, the trading result is much more 
favourable than the final result, because financial charges are 
greater than financial receipts. The varying difference between 
trade and final results points to fundamental differences in 
finance, and the significance of the adverse balances on 
financial transactions among societies granting long credit is 
very marked. Space will not allow the statement of the position 
of individual societies, but there are many cases in which, 
while the “ trade ’’ results showed a profit, the final result 
showed a loss owing to heavy payments of interest. 

Conditions of Finance. —Although the credit position is better 
in North than in South Wales, it is seen that the balance of 
financial transactions is heavily against the North Wales 
societies. This indicates a sharp difference in the sources from 
which societies derive capital in the two parts of the 
Principality. The amount of owned capital (members’ interest) 
in a society depends on the share subscription of members, 
and the degree to which profits have been made and conserved 
in the society’s business. The following comparison illustrates 
the different methods of capitalization which are found :— 
Sources of Capital, 1026 : Per Cent, of Totat.. 



iSoiUh Wales 

North Wales 

Wales 

Number of Societies 

Total capital used* (see note 

31 

33 

64 

overleaf) 

£273,000 

£184,200 

£467,200 

Paid-up share capital 
Reserves and accumulated 

12-8 

29-8 

19*7 

profitsf (see note overleaf) 

62-3 

18-7 

38*8 

Total members' interest 

651 

48*5 

58*5 

Loans and mortgages 

41 

3-65 

3-9 

Trade creditors 

24-5 

24*8 

24*6 

Bcmk overdraft 

6*3 

23*06 

130 

Total borrowed 

84*9 

51-5 

41*5 


• C.W.S. dividend is included with trade income because it is not 
dependent on the financial position and policies of societies but on 
their buying policies. 
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* It is difHcult to state with exactitude what the ** total capital 
used *’ should represent. The amount here includes all Trade 
Creditors,** although for some societies this does not exceed the normal 
trade credit and does not entail payment of interest on overdue accounts 
or difficulty in buying at ** cash ’* prices. In other oases the ** Trade 
Creditors ** amount does represent real additional capitalization. 
Ihe Reserves and Accumulate Profits include a little capital invested 
outside the businesses, but these are often used as collateral security 
against bank overdrafts at certain times of the year, and in a few 
cases overdrafts which are more or less continuous. The totals and 
items as given fairly represent conditions over the whole of the two 
groups. *rhe amount of “ Trcde Creditors ** here given is that out¬ 
standing at the end of the financial year—usually December 31. The 
amoimt varies from month to month, but is usually highest in April 
and May. ** Trade Creditors ’* and bank overdrafts are alternative 
methods of obtaining credit. The position as regards one or the other 
varies witliin the year in the case of groups of societies, and within 
the groups the relative positions of these items vary very considerably 
from one society to another. 

t Including bonus shares issued to members. 

It is clear that, although the share contribution is relatively 
much greater in North Wales, the proportion of owned capital 
is very much less because the proportion of reserves and 
accumulated profits is very much smaller. It would seem that 
this is due rather to a smaller total volume of profits having 
been made in the past than to indiscriminate distribution of 
profits among members. There are several large societies in 
North Wales working with heavy deficits, and their efforts to 
make profits are crippled by heavy payments to the lenders of 
capital. 

The intimate connexion between business results and 
methods of finance has been emphasized elsewhere, but the 
table opposite giving comparisons for North and South Wales 
summarizes the position. Unsatisfactory conditions—^whether 
viewed from the standpoint of credit, expenses, or profit and 
loss, are always associated with heavy capitalization, scarcity 
of working capital and extensive borrowing from external 
sources. For the examination of the effects of different methods 
of capitalization and of different proportions of credit trading 
on financial results, societies have been grouped according to 
the varying relation of sales to credit given, expenses incurred 
and profits and losses made. 

Beading from left to right—^that is, from good to poor 
conditions and results—^it will be seen that the proportion of 
** trade ’’ and borrowed ” capital to sales increases, whereas 
the societies’ working capital and members’ interest show a 
clear tendency to decrease. Although there are several ways 
whereby societies could improve their methods of oapitaHza* 
tion and the general capital position, conditions in, the 
Principality are so variable that it is difficult to lay down any 
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Capitalization and Financial Results. 

Trade CapUalt Outside Capital^ and Society's Working Capital as percentage oj 
Sales, Members' Interest as percentage of Total Capital used. 


Classification 

Group 1 

Group 2 

Group 3 

Group 4 

South 

Wales 

North 

Wales 

South j 
Wales i 

North 

Wales 

South 

Wales 

North 

Wales 

South 

Wales 

North 

Wales 

Credit 

Classification : 
Debtors as per- 
(entage of sales 

16 per c^nt. 
or loss 

16 26 per 
cent. 

26 per cent, 
and over 



Trade capital 
Outside capital 
Society’s work¬ 
ing capital 

24-9 

7-4 

17-6 

21-82 

20-69 

1-23 

m 

IQS 

31-4 

23-65 

7-85 





Members’ in¬ 
terests per 
cent, of total 
capital 



66-26 

49-1 

60-8 

48-0 



Expenses 

Classification . 
Expenses per 
cent, of sales 

Under 6 per 
cent. 

6-8 per cent. 

1 

8 per 
and 

cent. 

over 



Trade capital 
Outside capital 
Society’s work¬ 
ing capital 

28-0 1 
no 

17‘6 

26-38 
7-60 1 

17-79 

28-1 

11-6 

16-6 

24-64 

16-89 

9-66 

37-7 

20-7 

17-0 

30-36 

37-72 

4-61 



Members’ in¬ 
terests per 1 
cent, of total 
capital 

670 

76-48 

66-8 

60-4 

66*4 

26-1 



Profit 

Classification ; 
Profit per cent, 
of sales 

2 per cent, 
and over 

1 -2 per cent. 

[ Under 1 per 
cent. 

1 

1 Losses 

Trade capital 
Outside capital 
Society’s work¬ 
ing capital 

28-6 

6-8 

22*8 

27-68 

11-29 

16-39 

28-4 

12-4 

16-06 

18-18 

10-39 

T-79 

1 29-4 
132 

16-2 

29-29 

20-29 

9-0 

42-8 

29-9 

12-9 

31-19 

62-60 

0-88 

Members’ in¬ 
terests per 
cent, of total 
capital 

880 

69-14 

63-0 

62-3 

61-2 

47-26 

36-8 

31-63 


hard-and-fast rules. Several societies have appealed to farmers 
for more capital, but such appeals have met with little response, 
as is natural, in view of the present state of the industry. 
Within limits, however, all societies can increase their effective 
working capital by a restriction of credit. The good credit 
position of some societies, whose trade is almost entirely in 
farm req^uisites, proves that a better credit position is not 
impossible even in the present agricultural depression. 
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Competiiioii and ]Ead[0ting.— The queetion of credit re¬ 
striction is closely allied to the problem of meeting com¬ 
petition. Competition in the supply of farm requisites is 
now extremely keen, and private distributors attract custom 
by reason of the apparently lenient credit terms which they 
offer. Societies can effectively meet such competition by 
offering superior services to their members. Already, except in 
the counties of Brecon, Radnor and Monmouth, there are 
comparatively few farmers who cannot find a co-operative 
depot within 10 miles of their farms. Several large societies in 
low-lying areas each have five or more trading centres, so that 
farmers are provided with convenient purchase points. 

It is now, however, generally recognized that the stage has 
been reached in which future development will take the form 
of delivery to farms rather than the extension of trading centres. 
The growing demand for delivery to the farm has been met by 
about 20 societies who own steam and motor vehicles, while 
several others hire lorries to do the work. The expansion of 
delivery will raise new problems in management, especially in 
supervising the running of vehicles in order to secure the 
maximum economy from their use, and to maintain contact with 
customers. It is significant that several delivery societies now 
employ outdoor representatives who visit farms and markets 
and thus keep members informed of the society’s offers of goods 
and prices. 

The demand for delivery presents the smaller societies with 
a different problem, since their turnover is not sufficient to 
justify their owning vehicles. This is especiaUy the case in 
North Wales, where two-thirds of the societies do a trade of less 
than £10,000, which is the limit under which the owning and 
running of delivery vehicles becomes too expensive to be 
economical. It would seem that the very small societies must 
soon look for expansion or consider the possibilities of amal¬ 
gamating with others. There are several districts in which the 
topographical conditions are favourable to working in larger 
units, and where a centralized delivery service could be 
operated with success. It may be argued that the amalgamation 
of societies in the past has not justified the extension of the 
principle, but it must be admitted that where three or four 
societies are situate within a circle of 10 miles diameter, a 
little careful organization would result in substantial savingB 
to customers. It is possible that, so far as delivery is concerned, 
the urgency of increasing the size of the business may be ofbet 
by the probable extension of the road transport powers of the 
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railway companies. Several societies are already delivering to 
depots and some farms through the medium of the railiyay 
companies ; and it is stated that their competition has con¬ 
siderably reduced haulage charges in several districts. Even 
assuming that this development would provide societies with 
the services which they require, the advantage derivable 
from larger purchases, and the reduction of overhead charges 
by amalgamation would remain, and should be seriously 
considered by certain groups of societies. 

Another aspect of the problem of meeting competition is 
foreshadowed by the attitude of farmers and societies to the 
question of marketing farm produce. In asking the farmer for 
his custom, societies are often met with the taunt that they do 
not help him in the solution of his marketing problem. On the 
other hand, there ai^ many dealers in farm produce who sell 
farm requirements, and the fact of their buying the former 
enables them to secure the farmers’ custom for the latter. For 
example, butchers and cattle dealers in some districts are 
agents for foodstuffs; corn merchants usually sell seeds and 
often fertilizers ; wool merchants sell seeds, and grocers buy 
butter and eggs. One concrete example will illustrate this 
problem. In parts of North Wales where wool is an important 
product, the wool merchant sells seeds, and both transactions 
are settled when the cheque for the wool is written out. It is 
fairly obvious that requisite societies could often expand their 
trade in farm supplies if they were able to relieve the farmers of 
their produce. 

It is true that many societies are actually selling some farm 
produce. About a dozen societies in different parts of Wales 
sell butter and eggs for farmers, whereas only two societies in 
North Wales arrange for the sale of members’ wool, and one 
society has been consigning fat stock to wholesale markets 
for sale on a dead-weight basis. Many societies buy com and 
potatoes from members and transfer it to others or export it 
into other areas, but the amount of this trade is small in 
proportion to the total farm sales of this produce. 

The whole problem of marketing produce, especially live 
stock and live stock products, remains to be tackled, and so far, 
where requisite societies have taken up the sale of produce, they 
have done little to build up reliable markets by raising and 
steadying the standard of quality of goods. It is, of course, 
open to question whether the marketing of produce can best 
be undertaken by supply societies; experience in other 
countries seems to show that development should take place 
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on commodity lines. The essential point is that farmers are, 
to an increasing extent, looking to the nucleus of organization 
which they already possess in the form of requisite societies 
to assist in the solution of the marketing problem. The extent 
to which requisite societies will actually undertake the sale 
of produce will depend on local conditions, but everywhere 
supply societies can offer a useful basis for the initial 
organizing work. 

FroUems Ol ControL —The lines of development in the future, 
and the extent to which co-operation will embrace the whole of 
the farmers* buying and selling transactions, will depend largely 
on the mental attitude of those concerned in the movement. 
In fact, the majority of co-operative problems—^the relations 
between individuals and the society, the* constitution and 
fimctions of management committees, the apportionment of 
responsibility between committees and the manager, the 
efficiency of management, and the attitude of societies to 
each other—can be solved, given the correct mental outlook. 

There are several directions in which lack of apprecia¬ 
tion of the aims, business requirements and principles 
of control of co-operation is responsible for considerable 
friction and inefficiency, both in the internal and external 
working of societies. Individual managers and committees 
often regard a neighbouring society as a rival rather than 
an ally in the battle for the farmer*s economic freedom. 
In some societies there is little sympathy between the manager 
and committee, either because the former’s business acumen 
leads him to under-estimate the worth of his committee’s 
advice, or because he has not displayed that efficiency which 
wins confidence. In some cases, where “ the manager is the 
society,” results are so satisfactory as to lull members to a 
state of passive onlooking. Such a state of affairs is not 
satisfactory in the long run, since members lose active interest 
in their own organization, the success of which is linked up too 
intimately with the career of one person. On the other hand, 
some societies are suffering and have suffered from the excessive 
interference of incompetent committees, which may be respon¬ 
sible for actual losses or merely restricting developments 
which the manager is personally anxious to execute. Generally 
speaking, not sufficient trouble is taken in the election of 
committees; and societies do not always benefit by the 
business knowledge and experience of their most capable 
members. 

Ultimately, the attitude of the general body of members 
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contributes largely to the harmonious government of the 
society and even to the efficiency of management itself. While 
the great majority of managers are competent and willing 
servants of their society, there are isolated cases of positive 
mismanagement, and others where the level of efficiency is 
capable of being raised. In too many cases, the remimeration 
offered to managers is far from sufficient to attract men who 
are capable of rendering good service.’ It is true that the 
paltry salaries now paid to managers of some small societies 
are a heavy burden on turnover, but it is almost equally true 
to say that the societies are small and unprogressive merely 
because managers have little incentive in expanding the busi¬ 
ness. Better remimeration will attract better service, and 
farmers need only apply to the society’s affairs a principle 
which they have found to be true on their own —that 

low-priced labour is often the dearest. 

The maintenance and fostering of individual members’ 
personal interest in the society is a necessity to successful 
co-operation, and this will demand closer attention with 
the expansion of delivery and the possible mcroaso m the 
size of societies. On the business side, more attention is 
being, and will have to be, given to Halesmanship, can¬ 
vassing and advertising, to meet the keen competition of 
to-day.^ As regards fostering the co-operative spirit, the 
meagre attendances at general meetings show how much 
needs to be done in this direction. It is true that, in the 
case of a society covering a very wide area, perhaps serving 
farmers who visit different market towns, it is often difficult 
for members to attend. In this connexion, the practice of one 
society may be worth copying : one committee is chosen for 
each branch and is responsible for purely local matters, whereas 
the representation of each area is ensured on central committees. 
The result is that the rank and file of members actively 
participate in the society’s affairs. 

The tendency to disparage the idealistic side of co-operation 
is general, and agriculturists often maintain that co-ojieration 
can be judged only by its business results. In reality the 
cleavage between the idealistic and material standpoints is 
more apparent than real. It is true that co-operation will 
not be sustained by mere propaganda, but it is equally true 
that efforts to secure better financial results are hampered by 

* The Co-operative Purchase of Agricultural Requisites, Economic 
Series* No. 5, p. 46, Ministry of Agriculture and Fisheries. 

^Salesmanship in Agricullwral Co-operation, A, W. Ashby. Welsh 
Journal of Agriculture, Vol. Ill, 1926. 
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ignorance of co-operative and general business principles on 
the part of members and those controlling societies.^ Inthepast, 
fanners have criticized their own movement, often unfairly. 
They have judged its benefits by short-period results only, 
witimut realizing that in it they have the foundation of a 
83 rBtem which they can themselves control, and which has 
immense possibilities in moulding the agricultural and rural 
life of this country. 

♦ ♦♦♦♦♦ 

VARIETIES OF CEREALS FOR SPRING 
SOWING 

F. C. Hawkbs, M.A. 

National Institute of Agricvltnral ^Botany 

Observation plots of 6 varieties of spring wheats, of 15 
spring barleys and of 34 spring oats, were grown in 1928 by 
the National Institute of Agricultural Botany at six trial 
centres—Cambridge, Good Easter (Essex), Cannington (near 
Bridgwater), Long Sutton (Hants), Newport (Salop), and 
Sprowston (near Norwich). Thanks to the ready co-operation 
of the Agricultural Organizers for Cheshire, Devon, Lincoln¬ 
shire (Lindsey and Holland), East Suffolk and West Sussex, and 
of the Rothamsted Experimental Station (Herts), certain of 
the varieties were also grown in those counties. 

The following notes are based on the observations made by 
the Recorders at these centres, and have been written in the 
light of advice from members of the Crop Improvement 
Committee of the Institute and its Manager of Field Plots, 
Mr. S. F. Armstrong. The notes do not necessarily apply to the 
North of England and, as they refer in the main to a single 
season's work, they are subject to certain limitations ; but it is 
hoped that they will assist farmers to pick out the most 
remunerative varieties to grow in other parts of the country. 

The year provided no serious test of lodging, and there is 
reason to suppose that a number of the varieties which stood 
well in 1028 would have gone down in a more normal year. 
Diseases again were rare and slight in the case of the barleys 
and oats, and differences in the susceptibility of the varieties 
were therefore masked. A few stocks of well-known varieties, 
coming from more than one source which should be above 
suspicion, proved to be either very mixed or of low germina¬ 
tion. The choice of the most suitable variety or strain must 

* The Oo-operaUve Purchase of Agricultural Requisites, op, dt. p. 72. 
Ministry of Agriculture and FxBheries. 



1929.] 


Cebsals fob Spbinq Sowing. 


105S 


always be the firet consideration, but healthy germination 
and reasonable freedom from admixture of other varieties 
are necessary qualities which the farmer has the right to 
expect if he purchases from a seedsman. 

The notes on the quality of the grain are not based on miUing 
and baking trials, malting trials, or analyses, for such informa¬ 
tion, except in the case of a few varieties, is not available. They 
represent merely the opinions of one or more trained observers, 
and as such they can be considered to correspond with the 
opinions a buyer would form when trying to assess the value of 
wheat for bread-flours, of barley for molting and of oats for 
feeding. 

Spring Wheats. —^None of the varieties gave a yield which 
even approached a normal crop of winter wheat. It can, indeed, 
only be in very exceptional circumstances that the growing 
of spring wheat in England is profitable. April Bearded is 
certainly the earliest ripening variety of spring wheat; it gives 
the best quality grain ; and it is comparable for yield with the 
variety which is probably the more generally sown, Red 
Marvel. The latter takes longer to ripen and gives a poorer 
quality grain, but is stronger in the straw. Red Admiral could 
not be distinguished from it in the field. A.l is on much the 
same level of merit as Red Marvel, but may bo a shade longer 
in ripening and rather less susceptible to disease. Challenge 
White and White Marvel could not be distinguished in the 
field, and are certainly not suitable for spring sowing. All 
these varieties suffered from mildew, rust and loose smut, 
April Bearded and Red Marvel rather more than the others. 

Spring Barle3rs. —Examination of the barleys grown in 
1928 has confirmed the belief that, if regard be had to a com¬ 
bination of quality and yield, Plumage-Archer 1924 and Spratt* 
Archer are the leading two-rowed barleys of the day for most 
soils. Spratt-Archer may be rather the better fielder, but the 
quality of Plumage-Archer 1924 is unsurpassed. Archer, or 
Sunrise, which is of the Archer type, is another barley still 
worth growing, whether for yield or quality, especially on the 
lightest soils. Archer-Goldthorpe is of nice quality, but it does 
not crop. There is a group of very early barleys from 
Scandinavia : Brage, Brewers, .Gold, Millenium and Victory— 
of which Brage, a Chevallier type, looks to be the most satis¬ 
factory. Millenium and Victory are difficult to distinguish in 
the field, though Victory in 1928 was free from the loose smut 
which occurred in Millenium. They produced nice samples of 
grain. Brewers and Gold cannot be recommended. Princess, 
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which may be of good quality, and Standwell, are also com< 
paratively early, but they are of interest only in districts where 
early*ripening varieties are essential. Abed Rex is another 
early variety; it was grown at one centre only and did not 
show much promise as regards either yield or quality. Two 
recent varieties are Triumphant and Plumage (No. 63). 
Triumphant has a long and stout but probably brittle straw, 
ripens late, and did not, in 1928, show particular promise as 
regards either yield or quality. Plumage (No. 63) probably 
stands and yields better and is of good quality. There seems, 
however, little to choose between it and the ordinary Plumage, 
though it is distinct from the latter in being earlier and having 
a longer neck and a downy rachilla. Not one of these last three 
varieties seriously competes with Plumagei^Archer 1924 or 
Spratt-Archer. 

Two other stocks were included in the plots—6oldthori)e, 
the seed of which turned out to be too impure to justify the 
making of notes, and Kinver Chevallier, which could not be 
distinguished from Archer. Many of the stocks grown in recent 
years under the name of ChovaUier have, in fact, turned out 
to be nothing but Archer, and difficulty has been experienced 
in obtaining true stocks of Chevallier. 

S^^riog Oats. —^The outstanding feature of the large coUeetion 
of oats grown in 1928 is that the quality of Abundance is 
seldom equalled by any other variety. Moreover, it is one of 
those varieties which can bo relied upon for a respectable yield 
over a wide range of soils. Victory, a white oat of excellent 
quality, and Golden Rain, a yellow oat also of good quahty, 
both often outyield Abundance by from 10 to 15 per cent. 
Fanners who have not yet grown these two varieties would be 
well advised to give one or both of them a trial. The most 
promising of the other varieties are two Swedish oats. Golden 
Rain II, a yellow oat, which is very similar to Golden Rain, 
and Star, and looks like giving good yields of grain of much 
the same quality as Victory. Of the other Scandinavian 
varieties King has a strong straw and yields well, but the grain 
is coarse ; Sovereign ripens later than Abundance and promises 
to give satisfactory yields of nice quality grain ; Abed Silver 
is also of nice quality, but is rather later and does not look like 
yielding; Odal is some days earlier than Abundance, but is 
otherwise unattractive. 

The more promising of the English varieties are Thousand 
Dollar, which is of good quality, outyields Abundance, and 
mav stand better; Superb, an early variety, with satisfactory 
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jield and quality and a short stout straw ; Waverley, a later 
variety ; Record, also rather late, with a short, stout straw and 
faii' quality grain ; Yielder, a good yielding but coarse-grained 
early variety, with a short and strong straw, which is apt to 
break when fully ripe ; and Ascot, which somewhat resembles 
Abundance. Marvellous, the strongest-strawed of all, yields 
heavily, particularly when very early sown, but its grain is 
coarse. All these oats arc white or yellow. 

Of the black-grained varieties the Swedish Black Great Mogul, 
a rather late variety of which the straw inclines to be long and 
the grain lean, though of very fair quality, looks to be one of 
the best. Black Bell III does not seem to yield as well and the 
grain is no better. Supreme gave poor yields in 1928. Black 
Tartarian should be reserved for soils of low fertility where 
other varieties do not thrive. Earl Haig germinated too 
poorly in 1928 to allow of any reliable observations. 

There were several other varieties. No giounds were apparent 
for recommending White Horse, Cropwell, Goldfinder, Crown 
and Fortuna as grown in 1928. Giant Black Cluster could not 
be distinguished in the field from Bountiful; nor Ligowo II, 
Newmarket, and Giant Lizo from Abundance ; nor Challenge 
and White Cluster, except possibly for slight differences in time 
of ripening, from Potato. The latter is a variety which is 
useful only in cool climates where the rainfall is good, but its 
quality is then excellent. 

Note. —^Bescriptions and fullor iiiformation about those o<u*eal 
varieties can bo obtained on application to the Secretary, National 
Institute of Aprioultural Botany, Huntingdon Road, Cainbridgti. 

IK ♦ ♦ ♦ ♦ 

THE CONTROL OF APPLE SAWFLY 

F. R. Pethebbbtdge, M.A. 

School of Agriculture, Cambridge, 
and 

F. Tunnington. 

Horticultural Adviser for Huntin^domhire. 

For a number of years the apple sawfly {Iloplocampa 
testudinea, Klug.) has been a serious pest of apples, par¬ 
ticularly Worcester Pearmains, in the Eastern Counties. 
James Grieve, Cox’s Orange, Emneth Early and Lord Derby 
also suffered badly in some orchards last year. 

The chief injury is caused by the larva of this jx^st eating 
out a large irregular cavity in the developing fruitlets. From 
the outside, this damage is noticed as a small hole in the skin 
of the apple through which wet frass is exuding. Attacked 
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fruits rarely attain any size and soon fall off. This larva does 
not enter the eye of the apple as is the case in the normal or 
early attack of the Codlin Moth. It may be mentioned that 
there was a second generation of Codlin Moth caterpillars 
in 1928, and, as these bore into the sides of the apples, their 
damage has been confused with that of the apple sawfly. 

Grubb and Bagenal* have shown that the application of lead 
arsenate after blossoming greatly reduced the number of fruits 
injured by sawfly; this was not the case where arsenate was 
used before blossoming. 

The experiments described below were carried out in an 
orchard kindly lent by the late Alderman J. P. Pentelow, and 
later by Mr. E. Allen, both of Somersham. The trees used in the 
experiments are Worcester Pearmains, and form part of a mixed 
orchard of apples, pears and plums. The Worcesters are in two 
rows of 46 trees each, and are separated by a row alternately 
Cox’s Orange and Gascoyne’s Scarlet. They are bush trees with 
open centres and were planted in 1914. 

Practically no crop was marketed from these trees until 1927, 
as the apples were always spoiled by sawfly attacks. In 1926, 
the situation was so serious that the owner was considering 
the advisability of top-grafting these trees. 

In 1926, lead arsenate, at the rate of 6 lb. per 100 gallons of 
water, was applied to Row 1 before the last petals had dropped. 
No appreciable difference in crop was noticed as the result of 
this spraying, and practically the whole of the crop was lost 
owing to the falling of the fruit through sawfly injury. 

In 1927, Row 1 was sprayed with :— 

Nicotine (95-98 per cent.) .. .. 4 oz. 

Soft Soap. 4 lb. 

Water .. 40 gallons 

immediately following the drop of the petals. 

From this row, thus sprayed, 76 bushels of apples were 
marketed. 

From Bow 2, which was not sprayed and consisted of the 
same number of similar trees, 36 bushels of apples were 
marketed. 

In 1928, experiments were carried out on the same trees to 
see if a repetition of this result could be obtained. The spray 
used was similar to that used in 1927 on Bow 1 (see above). A 
hand pump giving a pressure of 120 lb. was used, and a nozzle 
giving a coarse spray. 

The amount wash used in the first application on the 
46 trees was 85 gallons, 25 of the Bpra 3 red trees being in Bow 1, 
* East MalUng Besearob Station, Annual Report, 1926. 
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and 21 in Row 2 ; the 25 control trees in Row 2 were opposite 
the 26 sprayed trees in Row 1. For the second spraying 
16 gallons of wash were used for the last six trees in Row 2. 

The first spraying was done seven days after the last petals had 
fallen. The second spraying was done seven days later. 

There was a remarkably good set of fruit on all the trees. 
About a fortnight after the second sprajdng an examination 
of the fruit showed that the attack on the unsprayed trees was 
very severe ; that on the once-sprayed trees was moderate, 
and that on the twice-sprayed trees was alight. 

An estimate of the damage resulted as follows :— 

Unsprayed . . . . 85-90 per cent, of damaged apples 

Once sprayed .. .. aboiit 30 „ „ „ 

Twice sprayed ,. . . about 5 „ ,, 

The injured apples fell from the trees, and an examination of 
the rows later showed that a big percentage of the fruit from 
the unsprayed trees was on the ground, a fair per(*entage from 
the once-sprayed trees had also fallen, but very few from the 
twice-sprayed trees. When the apples began to colour there 
was a remarkable difference in the sprayed and unsprayed trees. 
The sprayed trees were carrying about 0 stones of fruit per 
tree, whereas the unsprayed trees were carrying oiily about 
1 stone per tree. There was a difference, also, between the once- 
sprayed trees and the twice-sprayed trees. Tlie former had been 
nicely thinned by the sawfly attack, whereas the twice-sprayed 
trees w'ere carrying too many apples and, as a consequence, the 
apples were smaller than those on the once-sprayed trees. It is 
fair to add that the apples on the twice-sprayed trees would 
have been thinned by an up-to-date grower but were left on the 
trees for the purpose of the experiment. 

The apples were picked the first week in September, and the 
fallen apples are not included in the following table, which shows 
the weight of apples picked from the various plots. 

Weight of Apples Picked. 

Row 1 (also sprayed with Soft Soap and Nicotine in 1927) : 

Number of Weight of Weight of 
Trees Apples Fruit per 

Tree 

lb. lb. 

Control .. 21 336 16 

Sprayed once .. 26 2,016 80J 

Row 2 (not sprayed in 1927): 

Control .. 26 210 SJ 

Sprayed once .. 16 1,281 86 

Sprayed twice.. 6 462 77 

The table shows that the 46 sprayed trees yielded 28 J cwt. more fruit 
than the 46 trees which were left unsprayed. 
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From what is known of the life-history of this sawfly^ it is 
probable that the time of application of the wash will be an 
important factor in its control. The sawfly lays one egg on each 
blossom, just outside the calyx. These hatch from a week to 
a fortnight after they are laid, and soon begin to burrow into 
the apple, but in many cases their burrowings are in the form 
of a tunnel under the skin.* This suggests that the spraying is 
likely to be more efficacious if applied soon after the caterpillars 
have hatched. 

How to Control Apple Sawfly. —From the above data the 
best treatment for a bad attack of apple savjfly would appear 
to be as follows :— 

On a Small Acreage which can be Sprayed in Two or Three 
Days, —^Spraying should be started five or •six days after the 
petals have fallen, the wash consisting of :— 

Nicotine (96-98 per cent.) .. .. 4 oz. 

Soft soap .. 4 lb. 

Water .. .. 40 gallons 

This should be followed by a similar spra 3 ring seven days 
later. It should be noted that with hard water more soft 
soap may be necessary and, in districts where the water is too 
hard to use soft soap, some other spreader, such as Agral I or 
sodium caseinate, should be substituted for the soft soap. 

On a Large Acreage where the Spraying would take rather more 
than a Week, —Spraying should be commenced as soon as the 
petals fall and be followed by a second spraying seven to ten 
days later. 

In the above experiments, one spraying on a badly attacked 
crop ensured a good yield. 

For a Moderate Attack. —One spraying between petal fall 
and a fortnight later should ensure a good yield. This spraying 
should also be of value in reducing capsid bugs and aphides 
where these pests are troublesome. 

Growers are always anxious to add nicotine to a fungicide, 
but the results obtained are often disappointing, as the amount 
of wash applied as a fungicide is so very much less than that 
applied as a contact wash. 

In view of the results obtained by Grubb and Bagenal, lead 
arsenate should be added to fungicide sprays, such as lime- 
sulphur and Bordeaux mixtures, when these are applied soon 
aftw the fall of the petals. 

Sommaiy* —In 1927, spraying with nicotine (95-98 per cent.) 
4 oz., soft soap 4 lb., water 40 gallons, immediately the petals 

♦Petherbridge, F. R,; Jowr. of Pomology^ Vol. VII, July, 1928, p, 60. 
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had fallen, increased the crop of Worcester Pearmains from 
30 lb. per tree to 66 lb. per tree. 

In 1928, a similar spraying seven days after the petals had 
fallen increased the crop from 12 lb. to 82 lb. A second 8pra}dng, 
whilst further reducing the number of damaged apples to a very 
small percentage, did not further increase the weight of the crop, 
although the number of apples was much increased. 


OPPORTUNITIES FOR STUDENTS OF 
BIOLOGY . 

There is a large and growing demand throughout the British 
Empire for men trained in the biological scien<‘€8. This demand 
the Universities have not hitherto succeeded in satisfying. 
The dearth of men so qualified was a complaint made from all 
quarters at the recent Imperial Agricultural Research Con¬ 
ference. This deficiency is largely due to the predominance 
of the physical over the biological sciences in all educational 
institutions, from the elementary schools to the Universities, 
and can only be met with the co-operation of those institutions, 
which naturally require to be assured of the demand for 
students trained in biology. 

Demand. —^The demand arises principally from the fact that 
the Governments of the countries of the Empire have awakened, 
especially since the w^ar, to the services that trained biologists 
can render in increasing the production from agriculture; in 
particular by combating insect and fungus diseases of crops ; 
breeding improved varieties of crops ; improving the yield and 
quality of crops ; breeding improved races of live stock ; 
increasing the output and quality of meat and dairy produce ; 
combating animal diseases ; and preventing losses in storage 
and transport of agricultural produce. 

Commercial and other concerns are also making increased use 
of the services of biologists, notable examples being the Empire 
Cotton Growing Corporation, the Rubber Associations of 
Malaya and Ceylon and various associations of planters of 
tropical crops. An increased supply of biologists is also required 
in the industries of the home countries for full use to be made 
at home of Imperial resources. Further, resulting from the need 
for increased biological training, there will come an increased 
requirement for teachers of biology in secondary schools in 
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this country, especially those who combine zoology, botany 
and chemistry. 

The demand for men trained in the biological sciences comes 
alike from the home countries, the big Dominions, and the 
Colonial Empire (in particular, the tropical colonies). The 
prospects before able young biologists promise to be very bright 
for a long time to come, and it is important that parents and 
boys should recognize this fact. 

This demand shows every sign of growing ; an index of 
growth in this country is given by the tenfold expansion of 
expenditure on agricultural research since pre-war days 
{Note 1 below). For the Colonies alone in the last years 
over 500 biologists h&ve been recruited in addition to some 
700 medical oflBicers (Note 2). A recent s'urvey, confined to 
directors of biological institutes in the Empire and their 
principal assistants only, showed that 1,200 such research 
workers were engaged in biological w'ork—^plant breeding, 
plant physiology, horticulture, mycology, entomology, animal 
breeding and nutrition, animal pathology, dairy bacteriology, 
etc.—and this in spite of the fact that most of the countries 
are now standing only on the threshold of development. 

Recently the Empire Marketing Board have entered the field 
and are making grants for biological work of varied nature 
in all parts of the Empire. 

Salaries in Great Britain range from £300 to £800 per annum, 
with higher salaries for directors of institutes ; in the Colonies 
they usually range from £500 to £950 or more per annum, and 
some of the highest appointments carry salaries of £1,200 to 
£2,000 per annum. 

TraillillK. —Schools should afford better opportunities for 
introducing their pupils to biological science. There is need 
in schools for science teachers with a wider outlook. Some 
elementary teaching of biology is desirable as part of the normal 
curriculum in boys’ schools, and the institution of courses 
at the lfi-18 year stage on scientific subjects, or aspects of 
science other than those dealt with in the normal courae up 
to 16, is also desirable. The character of degree courses taken 
by teachers at the Universities is partly responsible for the 
lack of school teachers who have interested themselves in 
science, other than physics and chemistry. 

At the University, an undergraduate who intends to qualify 
for a biological career should aim at a good grounding in the 
principles of biological science, and leave specialization until 
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after graduation ; physics and chemistry should not, however, 
be ignored. An undergraduate who aspires for an appointment 
of the nature specified above should endeavour to obtain 
acquaintance with practical agriculture. 

A number of post-graduate scholarships in Great Britain 
offered by the Departments of Agriculture, the Colonial Ofiice 
and the Empire Cotton Growing Corporation afford excellent 
opportunities for specialization and qualification for specialist 
biological posts. Full particulars of these will be found in a 
pamphlet, to be obtained, free, from th(' address below. 

The Department of Scientific and Industrial Research, as 
part of its scheme for increasing the supply of trained scientific 
investigators, awards Maintenance AUoMances to properly 
qualified graduate students to enable them to avail tliemselves 
of existing facilities for obtaining training in research in various 
branches of science, including biology. Particulars of these 
allowances and of other awards made hy the Department will 
be found in the pamphlet, “Notes on the Grants to Research 
Workers and Students,” published by H.M. Stationery Office, 
Adastral House, Kingsway, London, W.C.2., price 2d. 

The bulk of the appointments in the Colonial agricultural and 
forestry services are naturally attractive to the average man 
with a taste for organization and an out-of-door life. 

Research work in agriculture does not mean that the worker 
is shut up all his days in a laboratory ; such work will as often 
as not take the worker into the field or the plantation, and 
should attract those who have inventive genius, who love the 
pursuit of knowledge, and who like their work to be as 
untrammelled as possible. 

The work of a biological advisory officer as envisaged in this 
country (and there are counterparts in overseas countries) 
combines an outdoor life and intercourse with practical men 
on the one hand, with laboratory research and co-operation 
with fellow scientists on the other. 

Provided the elementary rules of tropical hygiene are not 
neglected, life in the tropics nowadays usually proves to be a 
healthy one ; if a man will lead a reasonable, temperate life 
and take a moderate amount of exercise there is no reason why 
he should not enjoy as good health as at home ; and it must not 
be forgotten that leave or furlough is commonly allowed on a 
generous scale ; that posts are usually pensionable ; that in 
many cases free quarters and medical attendance are provided ; 
and that there is no local income tax in the majority of the 
Colonies. 
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Note 1.—The increase in the research and advisory services financed 
by the Ministry of Afniculture for England and Wales in the last 10 
years has been as follows. Experience in Scotland is similar:— 



Present 

Posts 10 


Posts 

years ago 

Directors 

15 

9 

Chemists (largely biochemists) 

34 

20 

Entomologists 

24 

11 

Helminthologiats 

3 

1 

Mycologists .. 

24 

4 

Ph3rsicist8 

4 

1 

Pomologists .. 

7 

3 

Bacteriologists and Microbiologists 

17 

2 

Geneticists 

14 

5 

Plant Physiologists .. 

8 

3 

Animal Physiologists 

5 

3 

Animal Pathologists .. 

14 

1 


169* 

63 

j 2.—^These posts were as follows :— 



Administrative agricultural posts .. 

,. 

140 

Other agricultural posts, e.gr., produce inspector- 

ships 

. . 

30 

Botanists and mycologists .. 

,. 

60 

Entomologists (agricultural departments).. 

26 

Botanists and entomologists (chiefiy the latter) for 

medical, veterinary or game investigations 

30 

Forestry officers 

.. 

140 

Veterinary officers 

.. 

90 


Those figures relate to the non-self-governing Dependencies which 
are administered under the direction of the Secretary of State for the 
Colonies ; and do not include vacancies in India, the Sudan and 
various other portions of the Empire which lie within the tropics. 

Amongst new appointments recently created may be mentioned :— 

(а) Five senior posts on the staff of the East African Agricultural 
Research Institute at Amani, in Tanganyika Territory, at 
£1,000 a year each, for a geneticist, a plant physiologist, a 
plant pathologist, an entomologist and a soil chemist. 

(б) A plant breeder and an entomologist for Iraq on starting 
salaries of £800-£900, rising to £1,600 a year. 

(c) An entomologist for Barbeulos at a salary of £1,000 a year. 

(d) A plant physiologist and plant pathologist for banana research 
in Trinidad at salaries from £600-£800, rising to £1,000, 
together with a house. 

These were only some of the posts recently vacant, and in spite of 
the attractive salaries offered it did not prove easy to fill them. 




♦ * e e 
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FEBRUARY ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.) 

Agricultural Organizer for Derbyshire, 

Seasonal Notes. —February has a reputation for wetness and 
snow, but this feature is not supported by meteorological 
evidence ; in many districts this is one of the driest months 
of the year, when dryness is expressed in terms of inches of 
rainfall. Nevertheless, the accumulated moisture of the pre¬ 
ceding winter months and the slow rate of evaporation and 
percolation of such rain as does fall in February give the land 
and the atmosphere those properties which the mind naturally 
associates with the idea of heavy rainfall. It is not often 
that the soil shows a dusty face in this month, and tradition 
does not favour such a condition, probably owing to the likeli¬ 
hood of hindering wetness at the ordinary time for spring 
sowing. 

The farmer’s activities this month vary according to the 
nature of his business, but, generally, February includes a 
considerable amount of work that comes within the category 
of spring operations. There is nearly always manure carting 
when road and soil conditions permit; there may still be leas 
to plough for oats ; and whenever opportunity affords, much 
good may be done by cross-ploughing heavy land intended 
for roots. Probably little wheat land remains to be sown, and 
farmers are not inclined to extend the acreage of this crop on 
present prices and outlook ; but the chance of sowing oats 
early, if such chance comes, cannot wisely be missed. Winter 
varieties may l>e preferred for sowing at this time of the year 
in exposed situations, but ordinary spring sorts can recover 
from the effects of such frosts as ordinarily occur in March. 
Spring beans and early sowings of vetches for soiling are 
other crops sown in February ; and near the end of the month 
seed beds of marrow-stem kale, kohl rabi and ox cabbage may 
be prepared and sown, to provide plants for setting out in the 
field in April. The boxing of second early and late seed 
potatoes continues, while in early districts preparations are 
made for planting and even some of the planting may be 
done in the case of first early varieties. 

In the live stock departments, cattle management is much 
the same in February as in the preceding month. Young cattle 
brought indoors after Christmas have now settled down in their 
winter quarters and begun to make progress ; those still out of 
doors, like the sheep, need a liberal allowance of long fodder. 
It is in the sheep, pig and poultry departments that the greatest 
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activity is now displayed, for lambs and litters arrive and the 
early hatches of chicks appear. In the poultry department, the 
value of early hatching for winter egg-production is now widely 
recognized, although it must be mentioned that this month 
is too early for breeds of the light class. There has been a great 
increase in farm poultry keeping in recent years, and farmers 
no longer challenge the profit-earning capacity of the hen. 
Since 1921, the number of fowls in Derbyshire has increased by 
nearly 100 per cent, and there is no question that the output 
per bird has also appreciably improved. 

Farm Vdlicles. —Although used more than any other imple¬ 
ment, the common farm cart has undergone little or no 
improvement of note for many years. One has criticized the 
cart on account of the height to which materials must be lifted 
in loading it; and many farmers agree that a reduction in 
height would be an improvement which would lighten and 
cheapen the labour of loading. The cranked axle is an old and 
familiar device for this purpose. 

There are admittedly limits to the extent by which the height 
of the axle can be reduced. Obviously, if the axle is placed 
too near the ground, there will be insufficient clearance when 
passing along neglected roads and over soft ground. Another 
difficulty would also arise with very low carts, namely that of 
unloading by tipping. One correspondent, however, mentions 
a difficulty of a different character which he had to meet 
36 years ago. He had designed a low-set cart for use on his 
farm, but he found the local wheelwright very reluctant to 
make it. The cart was made, however, and proved admirably 
suited to its purpose. The farm labourers also disliked the 
innovation because of the “ taunts of inquisitive neighbours ” 
and, adds my correspondent, “ I had to bear the comment of 
giving life to a freak cart till it rotted.” 

Grassland. —^February is about the latest month in the 
winter for the application of phosphates and potash to grass¬ 
land where the dressings are expected to produce an effect 
in the current year. Nitrogenous dressings being quicker in 
action are frequently deferred until March or April in the case 
of meadows ; but for the production of an early bite on pastures, 
February is a better time for treatment. Possibly meadow land 
also would respond better to February than to April applications 
of nitrogen. 

There is a growing body of evidence in favour of increased 
mechanical treatment of grassland. The subject has been 
discussed in previous issues of these notes, particularly in 
March, 1924, Further experience in the subject indicates that 
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simple turf slitting may be expected to give good results 
wherever the entry of moisture is liindered either by the presence 
of a surface mat of fibrous vegetable matter or by the 
impervious nature of the soil itself. In many cases a heavy 
harrow will answe. the purpose, if the tines are first si,)ecially 
laid and sharpened and if the work is done while the soil is in 
a moist condition. 

As regards the further mechanical treatment of grassland, 
there is no doubt that, on pastures where the sward is inclined 
to become matted, very severe cultivation, bringing soil up to 
the surface, has a good effect. Under these conditions earth¬ 
worms appear to be deficient in numbers as compared with 
well-grazed pastures ; and the land lacks the benefits which the 
worms confer by making channels down which water percolates 
and by casting up earth, which when harrowed down promotes 
the tillering of the grasses and the rooting of white clover. 

It is a noteworthy fact that, however rough a pasture may be, 
and however thick may be the mat or skin on the rest of the 
field, there is always a clean soil surface and a short, gi’oen 
clovery herbage on the cattle tracks and where footpaths 
cross the enclosure. The exact reason tor this is not easy to find, 
unless it is that foot pressure promotes the decay of the land of 
dead vegetation which, if not pressed into the soil, gradually 
accumulates. The improvement which follows the use of part* 
of a rough pasture as a football pitch is a familiar example, and 
a hunting enthusiast will urge that the best pastures are those 
which adjoin fox coverts which are frequently drawn and 
consequently cut up by hoof marks. These are examples of the 
value of hoof culture. 

There are, however, limits to the application of hoof culture 
in practice. Undoubted benefit may follow the wintering of a 
heavy head of stock (receiving supplementary food) on rough 
pastures on land of a fairly porous nature : this may be seen 
particularly well on farms where the portable milking bail is 
used, even after allowance has been made for such part of the 
improvement as may be rightly attributed to the manure left 
by the cattle. On the other hand, where the soil is so tenacious 
and retentive that every hoof mark becomes a pool for water, 
decided injury is done by the treading of cattle when the soil 
is in wet condition. 

It is likely that turf slitting would assist the action of mole 
drains in relieving heavy land of surplus moisture. If the subsoil 
also is water-logged, however, turf-cutting without drainage 
would not facilitate the escape of the excess water. As a general 
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principle a eeareh should bo made for the source of the wetness 
before deciding upon under-drainage of any kind, as it is better 
to prevent the entry of the excess moisture if possible than 
to remove it by draining after it has accumulated in the field. 
Where the subsoil is impervious clay, however, the field may 
be wet without seepage water being the cause, and in this case 
mole draining—which is even yet insufficiently known and 
appreciated—may be the most necessary and beneficial form 
of mechanical treatment. 


NOTES ON MANURES 

H. V. Garner, M.A., B.Sc. . 

Rothamsted Experimental Station, 

Potash and Farm Crops. —useful summary of the 
agricultural behaviour of potash fertilizers has recently been 
published in Germany.* That country is, of course, the home 
of the potash industry, and much experience has been gained 
there on the agricultural value of potash salts. A few of the con¬ 
clusions with regard to the effect of these compounds on the 
common crops may be of interest to farmers. It is pointed 
out that in considering potash fertilizers other things besides 
potassium must be taken into account. We have on the one 
hand relatively pure salts, such as the sulphate and chloride 
of potash, and on the other the lower-grade manures con¬ 
taining varying amounts of common salt and magnesium 
compounds. Soda, magnesia and chlorine may all exert 
effects on the crop, sometimes beneficial and occasionally the 
reverse. There is also the question of the unit cost of potash 
in the different forms, and the amount of labour required 
for their transport and distribution. 

Cereals .—^Fen soils, peaty soils, and sands are mentioned 
as the types on which most certain increases in yield are 
to be obtained with potash fertilizers. Wheat and barley, 
enjoying higher prices than oats or rye, are more likely to 
repay the cost of potash manuring, and there may also be an 
improvement in quality in these crops. Spring com, with its 
short growing period, is, other things being equal, more in need 
of potash than winter com. Potash fertilizers affect the 
grain more than the straw, and on the whole kainit is more 
effective for cereals than sulphate of potash or other high- 
grade salts. Autumn application of potash salts to winter 

* O. Nolle ; Landw, Vera. Stat., CVl, 1927. 




1929.] 


Notes on Manubbs. 


1067 


com gives the advantage of better distribution, and the young 
plants are strengthened and enabled to resist frosts ; on tlu' 
other hand, losses of .potash by leaching can occur on very 
light soils. As far as quality is concerned, potash improves 
the quality of malting barley on light soils—on which the', 
yield is also increased—but on heavy soils the beneficial 
effect on quality is not so certain. 

Leguminous Crops. —^l^otash supplements the action of 
phosphate, especially on light soils. As in the ease of cereals, 
the corn of beans and peas benefits more than the stiaw. 

Root Crops .—Potash helps the formation of sugars and 
starches and hence reacts favourably on these crops. In the 
case of potatoes all kinds of potasli salts increase tlu' yicdd, 
but the low-grade salts containing common salt tend to low(*r 
the starch content, while sulphate of potash and sulphate of 
potash-magnesia tend to increase it. If kainit is used for 
potatoes it should be applied well bt'fore plaiiting, 
whereas the high-grade salts may be given at planting tim(\ 
Potatoes grown with a short supply of potash frecpumtly ston' 
badly. In the case of sugar beet the ])otash is largtdy ston'd 
in the leaves and is thus kci)t on the farm. On th<' whole the 
lower-grade salts are the Ix'st for yield and quality of sugar 
beet. Potash salts increase the yield of mangolds, but tlun-c 
is sometimes a reduction in percentage of dry mattcu*, 
particularly with kainit, but to a less extent wh(‘re magnesium 
compounds are used. It is desirable to ap})ly the low-grade 
salt a few weeks before sowing. 

Vegetables and Fruit .—Plants of the cabbage family and also 
carrots prefer the low-grade salts. Other vegetalilos do Ix^tter 
with the sulphate or chloride (muriate). The flavour and form 
of vegetables are improved by potash, and in the t‘ase of fruit 
the opinion is that the flavour, form and wtught are improved. 

Hops, Fibre Plants and Tobacco. —Potash assists in th(^ 
production of resins and the bitter principles, and higli-gradf^ 
salts should have the preference. 

Fibre plants have a large requirement for potash and the 
salts in kainit are said to assist in fibre production in flax. 

In the case of tobacco, sulphate of potash temds to improve 
the burning quality, while the chlorides seem to be injurious. 

liinift for Sugar Beet. —One of the most frequent sources of 
failure in the sugar beet crop is the lack of lime in the soil. 
Beet, like barley and red clover, is a plant which cannot 
stand acid conditions, and where these are found the crop 
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shows all degrees of damage from poor growth to total failure, 
depending on the extent of the lime deficiency. The more 
serious cases of acid soils are readily recognized by farmers 
by the abundant growth of certain weeds, of which spurrey 
is perhaps the commonest. When the trouble is not so pro¬ 
nounced the crop usually fails in patches, which may be 
recognized also in the following barley and clover. The 
remedy is lime in some form. It may be applied as quick* 
lime after the last ploughing, or in certain cases as waste 
lime from a near-by sugar factory. Both these substances 
should be applied in dry weather and be well worked into 
the surface soil. If the operation is left till near seeding time, 
ground limestone or one of the dry carbonates of lime may 
be used. The actual quantity of lime required per acre will 
depend on the nature of the soil and its degree of acidity, 
and in this matter the advice of the County Agricultural 
Organizer should be obtained. The amount will seldom exceed 
2 tons of quicklime per acre or be less than 10 cwt. It can 
be taken roughly that 1 ton of burnt lime is equivalent to 
2 tons of chalk or limc^stone, or 4 tons of “ factory lime.’* 
It is a matter of interest that too much lime can be applied 
to beet land, though this is not likely to occur in British 
practice. Continental investigations have shown that where 
farmers have repeatedly used large dressings of factory lime 
and thereby set up alkaline soil conditions, the beet crop is 
liable to a destructive heart-rot, which is checked when the 
soil is brought back to a neutral state. 

Organic BKanures. —These substances are to be regarded 
mainly as a source of nitrogen and phosphoric acid. Of the 
common organic fertilizers only Peruvian guano contains an 
appreciable quantity of potash (2-4 per cent.). The nitrogen 
varies greatly in availability, ranging from a condition of 
high activity in dried blood to an extremely resistant state in 
leather and sewage sludges as usually made, these latter 
being almost useless for crops taken in the year of application. 
The bulk of the organic fvsrtilizers contain nitrogen compounds 
which, without being forcing, are readily available to the 
plant. In this class fall guano, meat and fish meals, and 
rape cake. Shoddy and feathers are somewhat slower in their 
action. The phosphatic compounds in organic manures are 
insoluble in water and may be compared with bone phosphate 
in agricultural behaviour. Examination of market prices 
shows that the nitrogen in the more active organic manures 
commands at least twice the price per unit compared with 
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inorganic nitrogen. Even in the slower acting shoddy and 
feathers the unit costs as much as in mineral fertilizers. 
Experiments conducted with ordinary farm crops on the 
clay loam of Rothamsted over a period of years hav'o shown 
no marked advantage in favour of nutrients supplied in the 
organic form as compared with equivalent nutrients given 
as standard fertilizers. Thus in the period 1919-26, when 
this comparison was made on Little Hoos fi(dd in a rotation 
of crops, the following results w'ere obtained •— 

run Ackk 


Year of 
ajiplication 

( llarloy, 
Wheal, 

^ Sw'edes, 

1919, *21, *22 . . 

1924 .. 

1920, *26 

Organic 

Manures 

30 0 bu. 
28-5 „ 

15*1 tons 

Mineral 
Fertilizers 
31-7 bu. 
30*1 „ 
15*9 tonsi 

One year after 
application 

l' Harley, 

■‘j Swed(‘s, 

^ Clover, 

1921, *22 

1920 .. 

1922 . . 

23 0 bu. 
10-4 tons 
51-2 cw t. 

22*8 bu. 
9*2 toiift 
54*0 cwt. 

Two yeans after 
applicul 

1 Bailey, 

1 Clover, 
j Wheal, 

1 SwihIcs, 

1921, *22 

1923 .. 

1924 . 

1920 . 

18-0 bu. 
47‘0 ewt. 
18*9 bu. 
10*0 cwi. 

20 0 bu. 
45*7 cwt. 
19*9 bu. 
11*0 tons 


Tlio fipurob for or^^auu* luanuros ttro tho iiniaii'i of the yiol(is ohtaiiied 
with r('iuvittn guuiic), rape cuke umi shoddy. Tlio morguiiie ilizers 
consisted of supoqiliosphato, sulphate of aininonia and sulphato of 
potash. All j)Iots received 40 lb. nitrogen, 40 lb. pho8i)honc neid and 
50 lb. jiotasli per acre, as much as po.ssible of this being given in tho 
form of tho organic fertilizers and the balain'o being suppliod as 
minerals. Thus, 352 lb. of guano suppliod the full quantity of plios- 
phato, and required 44 lb. of sulpliate of ammonia and 86 lb. of 
sulphate of potasli to brmg it up to the standard dn\s.sing. 

Organic manures, though not more (dlVciive, unit for unit, 
than mineral fertilizers, have certain points in their favour. 
They add a snmll amount of organic matter to tho soil, and 
if used over a period on the same land this may make itself 
felt. Thus, on the mangold field at Rothamsted, ])lots 
receiving their nitrogen as minerals year aft(‘r yc^ar only 
showed 80 per cent, of the number of plants found on the 
plots where rape cake was supplied. The good ( (mdition of 
organic fertilizers finds favour both with farmers and manu¬ 
facturers, the latter taking up large quantities to improve 
the condition of mineral mixtures. Organic fertilizers find 
their best use for special crops such as hops, fruit and market- 
garden produce. The value per acre of the crop is high, perennial 
plants can utilize the manurial residues of the slower-acting 
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PRICES OF ARTIFICIAL MANURES 



Average price per ton during week 





ended January 16th 



Deacrijition 




1 
















Cost per 


Bristol 

Hull 

L’pool 

London unit at 
'London 


£ 

8. 

£ 

8. 

£ 

s. 

£ 

s. 

8. 

d. 

Nitrato of 80 (iu (N. 15J%) ^ 

10 

sr 

10 


10 

8/ 

10 

8/ 

13 

6 

Nitro-chalk (N. 15}%) .. 

10 

Op 

10 

0;, 

10 

Op 

10 

<'p 

12 

lip 

iSulphnto of nmrnouia :— 

4i 











Neutral (N. 20-6%) .. | 

' 10 

IP/ 

10 

lid 

10 Uc/ 

10 

lit/ 

10 

3 

(Calcium cyaiiarnide (N. 20-0%) 

1 » 

12c 

9 

lie, 

9 

12e 

9 

12c 

9 

4 

Compound white nitrat<?8 of 




! 







lime and ammonia B.A.JS.F. 

1 



t 







(N. 16}%) . 

111 

19j7 H 

36 


, 

. 

. 

. 


Kainit (Pot. 14%).. 

1 3 

6 

2 

19 

2 

19 

3 

2 

4 

0 

Potash salts (Pot. 30%) .. 


3 



4 

17 

6 

1 

3 

r» 

„ (Pot. 20"„) .. .. 

' 3 

15 

3 

9 

3 

8 

3 

12 

3 

7 

Muriate of potash (Pot. 60%) .. 

* 0 

17 

9 

3 

9 

2 

9 

0 

3 

7 

Sulphate „ „ (Pot. 48%) .. 


11 

19 

11 

6 

11 

5 

11 

6 

4 

8 

Basic Slag (P.A. ir>|%)|I 


2 

3c 1 

17( 



2 

4c 

2 

0 

„ (P.A. 14%),; .. .. 


1 

19r 

1 

12c 

1 

12c 

2 

0c| 

2 

10 

(P.A. n%);l .. .. 



• 

1 

7c 

1 

7c 

. 


, 


Ground rock phosphate (P.A. 20- 

§ 











27}%). 


2 10|i 

2 

7 It 

, 

. 

o 

5a, 

1 

8 

Superphosphate (S.P.A. 16%) .. 


3 

0 



3 

6 

3 

6 

4 

2 

.. (S.P.A.i3i%).. 


2 

15 

2 

12 

3 

0 

3 

0 

4 

4 

Bone meal (N.3J%.P.A.20J%).. 


8 

16 

8 

10 

8 

12 

8 

7 : 

,, 


Steamed bone dour (N, |%, 









' 



P.A. 27}.291%) 


5 

176 



6 

16 

5 

16 



Burnt Lump Lim<3. 


1 

7ik 

1 

10/ 

1 

12n 

2 

2ifi 



Ground Lime 


1 

14/t 

. 


. 


1 17r«i 



Ground Limostono. 


1 

Ik 



1 

8n 

2 

Om 



Ground Chalk . 




1 

’ 6 



1 

llmj 



Slaked Lime. 




• 


2 

14n 

3 

2/ni 




Abbrcviationii; N --Nltro«eu ; P.A ^Phosphoric Acid ; 8.P.A.—Soluble Phosphoric Acid; 

Pot, Potash. 

* Pricses arc for pot less than O’toii lots, for deUvery during tho mouth, at purchaser’s 
nearest railway station, unless otherwise stated. Unit \alucs are ealcuiated on carriage 
paid price. 

I Prices are for not less tlian £-ton iots, nett cash for prompt delivery f.o.r. in town 
named, unless otherwise stated. Unit values are calculated ou f.o.r. price. 

II Fineness 80% through standard sieve. a. 85% through standard siovo. 
b Delivered (within a limited area) at purchaser’s nearest railway station. 

c Prices for 0-ton lots ; at Bristol, f.o r. Bridgwater; at Hull and Liverpool, f o.r. neigh¬ 
bouring works, and at Loudon f.o.r. depots In London district. 

d For lots of 4 tons and under 6 ions the price is Is. per ton extra and for lots of 2 tons 
and under i tons 5s. i>er ton extra. Kcbate of Is. per ton will bo allowed. 

§ Delivered lu 4-ton lots at purcliascr's nearest railway station. Kcbatc of Is. 3d. per ton 
will bo allowed. 

/ For lots of 1 ton and under 6 tons the price Is 58. per ton extra* 

g F.o.r. Gloucester. h F.o.r. Goole. 

it 4 ton lota f.o.r. Bristol: ground limestone 08.95% through standard sieve. 

I F.o.r. Knottingley. 

m (Wton lota delivered London district, ground limestone 65% through standard sieve. 
Ground limestone, ground chalk and slaked lime in non-xetamable bags. 

n 6-ton lots delivered Liverpool stations, ground limestone 45% through standard sieve. 
Ground limestone and slaked Umo in non-retnmable baga. 
p Prices for 2-tott lots. Rebate of Is. per ton will be allowed. 













1929. J Notes on Feeding Stiifks. 1071 


forms, and the better tilth which ivsults from the use of 
bulky organic luanures is of value in securing the fine bed so 
necessary for small seeds. 


NOTES ON FEEDING STUFFS 

H. E. Woodman, M.A., Ph.I)., D.Sc. 

School of Agricnlhirey (\mhrhhje 

The Adulteration of Feeding Stuffs. This subject, which 
possesses an obvious interest to all fc^^ders of farm animals, 
was raised by IVofessor 11. G. Linton in a papcT read to the 
National Veterinary Medical Association at its Annual 
Congress in Newcastle during St^ptember, 192S. The writer is 
indebte^d to Professor Linton’s published paper for much of 
the information in tliis month s Notes. 

The adulteration of feeding stuffs is hap})ily nothing like 
so common at the* present time as it was some t wo or thrw 
(U'cades ago, when such cruditic's as sand and sharps, saw'dust 
and maize meal, were not infrequcmtly foisted on unsusjx^eting 
farmers. Food adulteration, as Professor J^inton points out, is 
now almost unknow n among firms of good standing in the trade. 

Several factors have eoutributc'-d to this wedetorne state of 
affairs. For some 20 years past, the oj)eration of the oldcT 
Fertilizers and Feeding Stuffs Act has given the buyer of fcc^ding 
stuffs a pow^erful measure of protection against unscrupulous 
practices in connexion w ith the preparation and sale of fceding 
stuffs, a protective influence which has, if anything, been 
inteiisitied by the introduction of the more recent Act. During 
this period, the farmer himself has hy no means remained 
stationaiy% but has advanccxl steadily in the knowledge of the 
scientific aspects of foods and feeding. Uoady facilities for 
obtaining technical advice, and for having suspected foods 
submitted to expert examination and analysis, havv* further 
helped considerably to strengthen the farmcTs jiosition, and 
inasmuch as fraudulent trading requires ignorances for its 
sphere of operations, it is not difficult to undc^rstand why 
glaring cases of food adulteration are nowadays cioinjiaratively 
rare. It should be noted, to tlie credit of leading traders in farm 
feeding stuffs, that they have shown no tardiness in responding 
to this tendency towards higher standards in agriculture, and 
in very many eases the processes of preparation and mixing of 
feeding stuffs are now in the charge of ccnnjK^tcuit scientific 
men. 
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The efficiency of the modem mill provides the unscrupulous 
trader with a means of adulterating certain types of foods in a 
manner not always easily detected by the purchaser. The new 
Act, however, is designed to render this form of adulteration 
as difficult as possible. A concrete example will serve to make 
this point clear. In the year 1923, the writer was engaged in 
an investigation dealing with the grading, composition and 
feeding value of post-war wheaten offals. It was shown that a 
simple, uniform method of grading offals on the basis of size 
of particles always yielded fractions which were characterized 
by a perfectly distinctive chemical composition, both in respect 
of crude and digestible nutrients, and also by the possession 
of well-defined feeding values. The composition and feeding 
values of these grades are shown in the accompanying table. 

Composition of WJ^nt Offals Graded According to Size of Particles 
(Dry Matter Basis), 



Grade 1 

Grade 2 

Grade 3 


(Bran) 

(Middlings) 

(Fine Middlings) 


per cent. 

per cent. 

per cent. 

Frotfin 

17-32 

38*38 

19-64 

Oil 

4-44 

CriM 

4-83 

Carbohydra to 

60-71 

66-05 

70-16 

Fibre 

30-87 

5-69 

2-62 

Ash 

6-60 

4-21 

2 75 

Slaich oc}ui\«il6nt. 

49-20 

67-95 

79-32 


On the basis of these figures, it was but natural that the 
manufacturer of wheaten offals should argue that it should 
only be necessary, when marketing such commodities, to give a 
guarantee of the size of the particles, without troubling to 
furnish any further guarantee in respect of chemical com¬ 
position. Admittedly this contention would be perfectly 
sound in a world of honest traders, since manifestly the size of 
the particles in the sample of offals enables the composition 
and feeding value of the sample to be predicted. On the other 
hand, however, it would not be a difficult achievement, with 
the modem mill, to grind the coarser bran particles to a state 
of fine division and to include such material in the finer fractions 
like middlings or fine middlings. How serious this would be 
from the farmer's standpoint will readily be appreciated by 
comparing the starch value of bran with that of fine middlings 
as recorded in the above table. 

To prevent such practices, advantage has been taken of the 
fact that the different grades of offals are characterized by 
markedly different fibre contents, varying from about 2*5 per 
cent, in the fine middlings to as much as 11 per cent, in bran 
or broad bran (dry matter basis). Obviously, no amount of 
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grinding will alter the percentage of fibre in a sample of bran, 
so that a simple determination of the fibre content of a sample 
of middlings or fine middlings will reatlily reveal the adultera¬ 
tion of such offals with finely ground bran. For this reason, the 
new Act requires that a statement of fibre content should be 
made when marketing the various grades of wheaton offals. 

In connexion with this phase of the adulteration problem, 
Professor Lintpn makes the following interesting statement 
in his paper : ** It is my opinion that adulteration is very 
seldom done in what are called ‘ straight ’ foods, that is, foods 
composed of one material only, such as the wheat offals and 
similar foods. The principal wheat milling industry is so 
conducted to-day that pride in quality of the goods marketed 
takes prior place in the minds of the manufacturers. There 
may be, of course, the occasional miller who would not be above 
adding ground bran to the finer and more expensive sharps and 
parings, or the addition of ground screenings to the various 
offals. Screenings consist for the most part of immature cereal 
grains and weed seeds, and are removed from the wheat before 
it is ground. If these screenings are reduced to a fine meal and 
added to the wheat offals in moderate quantity, the addition 
is not readily noticed, at any rate by the purchaser. In the 
drafting of the new Act, it has been recognized that this 
method of utilizing screenings may not be unknown to millers, 
and the purchaser is protected by the definition of millers* or 
wheat offals thus: ‘A product of wheat separated in the process 
of milling and containing not more than 4 per cemt. of vegetable 
substances, other than wheat, extracted from wheat in the 
process of cleaning by the maker of the offals in the production 
of flour 

No feeding stuff is viewed habitually by farmer and dairyman 
alike with greater suspicion than is bean meal. When animals 
fall ill on a diet containing bean meal, the latter is usually, in 
the first instance, held to be responsible. This sinister reputa¬ 
tion was gained many years ago as a result of cases of ]:)oisoning 
which followed the use of the Java bean. It is, therefore, of 
interest to record Professor Linton’s opinion that bean meal is, 
in general, a pure food. Adulteration of the food, such as by 
the addition of bean husks, is not difficult to detect. The new 
Act defines bean meal in such a way as to exclude the use of 
the toxic Java bean and also the Soya bean. The meal is 
made chiefly from British field beans, China beans and 
Algerian beans, and less frequently from the haricot type of 
bean. The addition of bean screenings *' and '' bean pickings” 
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from haricot beans is permitted. One point raised by Professor 
Linton in connexion with the use of bean meal should be noted 
specially, namely, that it is a food which does not keep well, 
particularly if it is stored in a damp place, and it is possible 
that a suspected adulteration may in fact be decomposition, 
not sufficiently marked to be detected by a casual examination, 
but sufficient to make the animals ill that have to eat the 
damaged food. 

Pea meal is defined by the Act as “ the meal obtained by 
grinding commercially pure peas, as grown.'' This definition, 
therefore, does not exclude the use of gram and of the mutter 
pea. The composition of gram meal is very similar to that of 
pea meal, and no great objection can be offered to its inclusion 
in commercial pea meal. On the other hand, the addition of 
ground mutter p(?as should, in Professor Linton’s opinion, be 
regarded as an adulteration. Not only are mutter peas worth 
from £2 to £3 per ton less than genuine peas, but they may also 
prove to be poisonous if present in more than slight amount, 
and they are frequently imported in a dirty condition. 

During the autumn of 1928, an interesting case of alleged 
ill-effects from the use of a variety of imported barley was 
reported, it was stated that the l>arley had become mould 
and had been chemically treated in bulk in an attempt to make 
use of it. Large quantities of the barley had been sent to the 
Continent, and, after its injurious nature had been discovered, 
some of it had been diverted to this country. A certain amount 
of disease in some areas was attributed to the use of meal 
from this barley. In other areas pigs refused to touch it. The 
case W'as l)eing closely investigated at the time these Notes 
were being written. 

Writing of the effects of adulterated foods on animals. 
Professor Linton described in detail a case which will be w^orth 
while quoting, because of certain peculiar features which 
appertained to it. ‘‘A well-known firm of oil-seed crushers of 
high repute bought some Eastern decorticated earth nut cake. 
An agricultural analytical chemist of great experience had 
tested the cake on importation and found only the merest 
trace of castor seed. Three hundred tons of the cake were 
purchased, incorporated into a mixture and made into feeding 
cakelets. Of the mixture, a 20-ton batch was made at one 
time and distributed over a wide area. No complaints were 
received except from one dairy farmer, who gave 11 lb. 
daily to his cows, and on the second day of use found 
them all to be ill with very profuse diarrhoea. I investigated 
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the case on behalf of tlie manufacturers, \^ho wtue anxious to 
find the cause of the trouble. The cake was tested for castor 
seeds by two chemists on our behalf ; one rt'ported the nierest 
trace of the seeds and the other could find none. Notwith¬ 
standing these reports, it was not possible to clear the cake of 
responsibility for the trouble, even thougli inquiry showed 
that no other farmers had any complaint to make. The manu¬ 
facturers removed the cake and issued it to two otlier fanners to 
try, and at one farm it soon became evident that the c ake was 


Faim Values. —The prices in resi^oct of the feeding stuffs 
used as bases of comparison for the purposes of tliis month’s 


calculations, are as follows 

•Starch 

Protoin 

Pop 


otiuivalcnt 

otjuivalonl- 
i’or <‘('nt. 

ton 


IN‘r cent 

r H. 

J^arloy (Trnport-od) 

71 

tv 2 

11 2 

Maizo .. 

SI 

tvS 

U 17 

Df'cortifaU'd peround luit cakn 

T.\ 

4J() 

P2 m 

,, cotton cako 

71 

:u-n 

II 10 

(Add 1()«. |HT ton, 

in each mao, h)r carriaj^ii.) 



^llie cost per unit starch equivalent works out at 2*4() 
shillings, and ijgv unit protein equivalent, 1*94 shillings. 

The table is issued as a guide to farmers respec^ting the 
feeding value of their crops in ndation to current market 
})rices. (The food values” which it is rc^commended in the 
Report of the Committee on Rationing Dairy (^ows should be 
ajiplied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows arc given in the November, 1928, issue of the Ministry’s 
JouiiNAL.) 

Farm Valttks. 


Ckots 

Starch 

ProtfiM 

Food value 
per ton, on 

Wdient 

equivalent 

. PcT <’ont. 

72 

P<T eont. 
ft 0 

farni 

£ H. 

0 ](> 

Oats 

tJO 

7 0 

H 

o 

Barloy 

71 

0 2 

ft 

7 

Potatoes .. 

IS 

(1 0 


5 

Swedes .. 

7 

ft 7 

0 

1ft 

Mangolds 

7 

01 

0 

18 

Sugar Boot Pulp, dried 

(».> 

6-2 

sS 

10 

Beans 

00 

200 

10 

1 

Good meadow hay 

3i 

40 

4 

5 

Good oat straw .. 

17 

O-ft 

2 

4 

Good clover hay 

32 

7-0 

4 

12 

Vetch and Oat silage .. 

J3 

10 

1 

15 

Barley straw 

1ft 

0-7 

2 

8 

Wheat straw 

H 

01 

1 

7 

Bean straw 

19 

1*7 

2 

10 











im 


Noras OK f'nfiiNO SrtnrM. 


1 1 

Price 

Manu* 

rial 

Coet of 
food 1 Starch 

Pnee 

1 P« 

Piioe 

Pro. 

* Price per qr. 

per 

value 

value 1 equiv. 

1 unit 

per Ib. 

tein 

DMO&tmoN 

ton 

i 

per 

ton 

per 1 per 
ton ilOO lb. 

{starch 
‘ equiv. 

it 

equiv 

! 


Wheat, British. 


_ 


12 

0 

13 

8 

19 

72 

2 

6 

1-34 

»•« 

Barley, British feeding 

— 

— 

9 

5 

0 

10 

8 

15 

71 

2 

6 

1-.S4 

6-2 

.. Canadian No. 4 Wcstcm.Hd C 

400 

9 

13 

0 

10 

9 

3 

71 

2 

7 

1'38 

6*2 

„ „ feed.. 

30 6 

II 

8 

10 

0 

10 

8 

0 

71 

2 

3 

1-26 

6-2 

„ American 

30 0 

fi 

8 

12 

0 

10 

8 

2 

71 

2 

3 

1*20 

62 

„ Persian 

34 6 

II 

9 

13 

0 

10 

9 

3 

71 

2 

7 

1-3K 

6-2 

Oats, Knglisb, white .. 

— 


10 

0 

0 

11 

9 

0 

60 

3 

2 

1-70 

7-6 

„ „ black and grey 

— 

— 

10 

0 

0 

11 

9 

9 

CO 

3 

2 

1*70 

7-6 

„ Scotch, white .. 

— 

— 

10 

10 

0 

11 

9 

19 

60 

3 

4 

1-7S 

7-6 

„ Irish, black 

— 

— 

10 

0 

0 

11 

9 

9 

60 

3 

2 

J-70 

7*6 

„ Canadian No. 2 Westeni 

32 0 

320 

11 

10 

0 

11 

10 

19 

60 

3 

8 

1-96 

7-6 

„ Argentine 

28 6 

„ 

10 

08 

0 

11 

9 

9 

60 

3 

2 

1-70 

7-6 

„ Cliilian 

20 6 


10 

7 

0 

n 

9 

16 

CO 

3 

3 

1-74 

7*6 

,. German. 

29 3 

I* 

10 

6 

0 

11 

9 

14 

CO 

3 

3 

1-74 

7-6 

bfaizo, American 

41 0 

480 

9 

16* 

0 

10 

9 

6 

81 

2 

3 

1-20 

6*8 

„ Argentine 

43 0 

„ 

10 

0 

0 

10 

9 

10 

81 

2 

4 

1-26 

6*8 

Beaxui. Biigliah, winter 

— 

— 

10 

7t 

1 

6 

9 

2 

" 66 

2 

0 

1*47 

20 

Poos, English, blue .. 

Millers' offals— 

— 

— 

14 

ot 

1 

2 

12 

18 

69 

3 

9 

2-01 

18 














Bran, British. 

— 

__ 

7 

17 

1 

3 

6 

14 

42 

3 

o 

1*70 

10 

„ broad. 

— 

— 

8 

15 

1 

3 

7 

12 

42 

3 

7 

1-92 

10 

Middlings, fine, imported .. 

— 


9 

ir> 

0 

18 

8 

17 

69 

2 

7 

1-38 

12 

„ coarse, British .. 

— 

— 

8 

0 

0 

18 

7 

2 

58 

2 

5 

1-29 

11 

Pollards, imported .. 

— 

— 

7 

12 

1 

3 

6 

9 

60 

2 

2 

M6 

11 

Meal, barley. 

— 

— 

10 

0 

0 

10 

9 

10 

71 

2 

8 

1-43 

62 

„ maixe. 

— 

_ 

10 

15 

0 

10 

10 

5 

81 

2 

6 

1-J)4 

6-8 

„ „ South African «. 

— 

_ 

10 

5 

0 

10 

9 

15 

81 

2 

6 

1-29 

6-8 

,, ,, germ . • ,. 

— 

i _ 

10 

10 ; 

0 

16 

9 

14 

86 ! 

2 

3 

1-20 

10 

„ locust bean „ 

— 


i '•> 

10 

0 

h 

9 

2 

71 

2 

7 

1-38 

3'6 

„ bean . 

— 

_ 

il2 

15 

1 


11 

10 

66 

3 

6 

1-87 

20 

„ fish . 

— 


119 

10 

3 

0 

16 

1 

1 63 

6 

1 

3*26 

48 

Mai/e, gluten feed 


1 _ 

ilO 

10 

1 

0 

9 

10 

1 76 

2 

6 

1-34 

19 

„ cooked flaked .. 

1 _ 

_ 


15 

0 

10 

11 

6 

; 86 

•> 

8 

1-43 

8-6 

Linseed— 



1 











„ cake, English, 12% oil 

— 

— 

13 

17 

1 

10 I 

12 

7 

74 ; 

3 

4 

1-78 

26 

#» »» i» ®% u 


— 

13 

7 

1 

10 

11 

17 1 

74 

3 

2 I 

1-70 

26 

»» »i II II 

— 1 

— 

12 

17 1 

1 

10! 

11 

7 

74 , 

3 

1! 

1*66 

26 

Soya bean „ „ 

— 

! — 

111 

16 i 

2 

2: 

9 

13 i 

69 1 

2 

10 

1-62 

36 

Cottonseed cake, English* 








1 

t 





Egyptian,4„ 

— 

— 

7 

17 

1 

9 

0 

8 

' 42 1 

3 

1 

1-66 

17 


— 

— 

I 7 

12 . 

1 

9 

G 

3 

42 , 

o 

11 

1'56 

17 

Peoortioaied Cottonseed Meal. 



1 






i 





7% oil 

— 

_ 

12 

12*! 

2 

3 

10 

9 

74 1 

2 

10 

1-52 

35 

Coconut cake, 6% oil 

— 

_ 

ill 

6 

1 

5 

10 

0 

79 j 

0 

6 

1*34 

16 

Ground-nut coke, 7% oil 

_ 

_ 

10 

17* 

1 

8 

9 

9 

67 

3 

4 

1-78 

27 

Decorticated ground-nut cake, 



1 











7% oil 

— 

— 

13 

6* 

2 

3 

11 

2 

73 

3 

0 

1-61 

41 

Palm kernel cake, 4}-5i% „ 

_ 1 

_ 

10 

2t 

0 

18 

9 

4 

76 

2 

5 

1-29 

17 

*» II II meal, 4J%,, 

— 

— 

10 12t 

0 

18 

9 

14 

76 

2 

7 

1-38 

17 

*, ,, meal 1% n 

Feeding treacle 

Brawers' grains, dried ale 

— 

— 

9 lOt 

0 

19 

8 

11 

71 

2 

6 

1-20 

17 

— 

— 

G 

o| 

0 

9 

5 

11 

61 

2 

2 

M6 

2*7 

— 

— 

8 

15 

1 

0 

7 

15 

49 

3 

2 

1-70 

13 

M II M porter 

— 

— 

8 

5 

1 

0 

7 

5 

49 

3 

0 

L61 

IS 

Malt culms . 


— 

7 

15*j 

1 

8 

6 

7 

48 

2 

11 

1-66 

16 


•Atnrhtol. t At Hull. lAtUverpool. 

KOTB.—Tho prices quoted above represent the a\erage prices at which actual wliolesale traiisjictlons hove taken 
niAce in Londoii, unless otherwise stated, and refer to the price ex mill or store. Tlie prices were current at the end of 
liewmbor and arc, as a rule, oonildeiably lower than the prices at local couutiy* markets, the difference being due to 
carnage and dealers* commission. Buyers can, how'cver, easily compare the relative prices of the feeding stuffs on 
offer at their local market hy the method of catcuiatlon u^ In these notes. Thus, suptMise palm kernel cake is offered 
locally at £11 per ton, Its manurUI value is 18s. per tou. The food value per ton is therefore £10 28. per ton. Dividing 
e Btoh equivalent of palm kernel cake as given in the table, the cost per unit of starch equivalent 
. . A. . number of pounds of starch equivalent In l unit, the coat per lb. of starch 

equivalent is l-43d. A dmilar oalonliMon will show the relative oost per lb. of staroh equivalent of other feeding stuffs 


# manuilal value par ton flgm ars saleulatsd on 

•fthsfoUowliigttiiltptiom: K,9s.4d.; F|0|,as.lM.i K|0,8s.§d. 
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faulty l>ecau8e one of the bullocks to which it was given 
became ill with diarrhoea. A further examination revealed that 
this portion of the cake examined contained no loss than 1*16 per 
cent, of castor seeds, a very dangerous amount. This experience, 
which is not singular, is referred to for the pur|K)se of illustrating 
the diflficultios one has to enct)uiiter when dealing with 
‘ adulteration ’ of this nature.’' 


MISCELLANEOUS NOTES 

The Ministry of Agriculture and Fisheries will continue 
(luring the coming season to test, at the Potato Testing Station 
of th(' National Institute of Agricultural 
Wart Disease Potany at Omiskirk, potatoes and potato 
Immunity Trials, seedlings as to thc^ir immunity from or 
1929. susceptibility to wart disease on the 

condilions stated Ixdow. 

The e ntry form (No. 345 H.D.), obtainable from the Ministry, 
should be filkxl up and returned to the Potato Testing Station, 
Ormskirk, Lanes, with the rcquiMtc fees. Sain])les must be sent 
to the Statioji as early as possible, but in any ease not later than 
March 1, 1921). 

Potatoes iin\ aece])teil from llmjliHh, Scottish and Irish 
growers for trial under the folknving conditions — 

{n) Qiiaiiiily of oaoh stock of Potato t o ho sent feu' 1 ho tiin* 
- 35 seed size tnbors. 

Quantity of ('uch stock of Potato to l>o sent tor iIk* st'cond and 
for suhscH^uent yeats- 35 seed si/u tubers. 

(h) F(»es on ttio following scale are })ayable in respect of eacli 
stock of Potato wlien first entered for iiriniuiuly trials : - 

l.css tlian 5 sainph's from one grower 10s. per .samjilo 
§ samples or more from one grower 8s. per sample up to 

20, and Os. for oacli 
.Man]]>]e m (‘xcess of 
20 . 

These feeti are vot refuniabir tinOvr any ciremitHtauccs. 

{*') ''I'lie 'Ministry, wbde Inlimg reasonablf* precautions to 
secure satisfactory grcnvth, can accept no resjionsibjlity for tlio 
failure of any variety. 

(d) The Ministry will take all reasonable prec.Rutions to secure 
that all the produce of the trial plots is frul to stock after being 
thoroughly mixed togetJior, except f-uch portions as may ho 
needed for exhibition or scieiilifie purposes authorized by the 
Ministry. The Ministry, however, restjrves the right to send 
tubers from the pro<luc(^ grown at Ormskirk for testing at the 
official stations of tboDejrartment of Agriculture for Scotland and 
the Ministry of Agriculture for Northern Ir**land. 




1078 


Misckllanboits Notbs. 


[Feb., 


(e) All stocks entered for the trials will at once be tested in the 
laboratory. Any stock which shows infection with wart disease 
during the course of this test will be regarded as susceptible and 
the sender will be so informed without delay. Such stocks will, 
however, be grown in the field for one season only in oider to 
identify the variety. 

Any stock which does not develop the disease during the 
laboratory test will be grown in the field, and if it remains free 
from infection and is declared by the Potato Synonym Committee 
of the National Institute of Agricultural Botany to bo distinct 
from existing varieties the sender will bo advised accordingly. 
Tf he then proposes to develop the variety, and desires that it 
shall be officially af)proved as immime from wart disease, ho 
must forward a further 35 seed size tubers for testing in 1930. 

(/) When the Ministry is satisfied, as a result of the laboratory 
tests and field trials, that a variety is immune from wart 
disease, it will formally “ approve ” the variety and will issue 
an official certificate of immunity. Such certificates will not be 
issued until the variety has been named and until an assurance 
has been received from the sender that it has been, or is about 
to bo, introduced into commerce. When a variety tested under a 
number or letter has been subsequently named and “ approved,'^ 
a sample of 100 tubers of the variety as named must be sent to 
Ormakirk for comparison with the tested stock. No certificate 
will be issued for any new variety until it has passed at least 
two consecutive years’ tests without contracting the disease 
and has been declared by the Synonym Committee of the 
National Institute of Agricultural Botany to bo distinct from 
existing varieties. 

Potatoes are accepted from foreign growers on the condi¬ 
tions (a) to (e) set out above, but no foreign variety will be 
formally “ approved ’’ and no certificate will be issued until the 
variety is definitely introduced into commerce in Great 
Britain, 

Triaia of Seedlings .—The Ministry desires to encourage the 
breeding of new varieties of potatoes, and in order to provide 
information for breeders of seedlings it is prepared to accept 
up to March 1 not fewer than two tubers, and not more than 
five tubers, of any seedlings for testing in the laboratory, 
and to furnish a report on the results obtained without pay¬ 
ment of a fee. A report of the result will usually be sent within 
five or six weeks of the receipt of the tubers. These tests, 
however, will not be considered as forming part of the Immunity 
Trials proper and will not be reckoned in the minimum period 
of two years referred to under (/). The results of these tests 
will not be included in any report issued by the Ministry. 

General Instructions ; Carriage .—Small consignments 
should be sent by passenger train, carriage paid, or by parcel 
post; larger consignments should be forwarded by goods 
train, carriage p^id. 

Labels .—All consignments should be distinctly labelled. A 
label bearing the name and address of the sender and name of 
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variety or seedling number should be fiimly tied to the bag ; 
in addition a similar label should be placed inside the bag. 

Address .—All consignments shoukl bo addressed to : - 
The Supeuintendent, 

Potato Testing Station, 

National Institute of AoRiour/nruAL Botany, 

OiiMSKiHK, Lancs. 

Station : Ormskirk, L.M. A: S. Railway. 

Date of Forwarding.- Consignments slioiikl be sent so as to 
reach the Testing Station as early as possible and in any case not 
later than March 1. 


A CONSIDERABLE luiinbor of ogg’packing stations have been 
and arc being established all over the country in connexion with 
the National Mark Kgg Sidiemc^ which was 
An Auction Egg* jnit into ojKU-ation on February I {see 
Packing Station page 10()7), and it is interesting to note 
the various kinds of units concerned. 
They include fanners’ co-o|XTative societies, joint stock 
companies and private individuals ; among the last an^ a few 
producers, whose output is sufficiently large to ('liable them to 
run a packing station solely on their ow n sup])li(\s, and one or 
two auctioneers. 

A notable instane(^ of a packing station organized as an 
adjunct to an auction is to be seen at the prcmiises of Mr. 
E. J. Parker, auctioneer, of Maidstone. Mr. i^irker has been 
conducting weekly egg auctions for the last 18 years, drawing 
his supplies from places as far away as Sittingbounie, S(won- 
oaks, Asliford and Hawkhurst. On an average, he disposes 
of about 50,000 eggs a week. In order to jiarticipatc in tin* 
National Mark Egg Scheme, he has secured the lease of a 
wooden building of 1,150 suiierficial feet, and has equipped this 
somewhat on the lines of the Cheltenham Packing Station to 
deal with about 10,000 eggs a day. 

Wooden collecting cases, with “ Raylite fittings, are 
supplied to the producers, who fill and return them to the 
station at frequent intervals. On receipt at tlic packing station, 
the eggs are emptied into trays and carried by a conveyor 
to the candling apparatus. The eggs whicii pass the candling 
test (i.e., “ First-quality ” eggs as defined in the regulations) 
are then carried by the conveyor to the grading table where 
they are transferred to a Baker grader. Tho graded eggs are 
then packed according to grade in 15-dozen filierite cases, 
sealed with adhesive tape and labelled with the appropriate 
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grade labels. The cost of material and labour for these 
operations averages Id. per dozen eggs. 

The eggs are then sold expeditiously by auction and demand 
has been keen. Retailers have been quick to seize the oppor¬ 
tunity of bu 3 ang eggs guaranteed as “ First-quality ” English 
and graded to the national standards, and prices have been 
encouraging. Producers are paid on the grading out ” results 
for the eggs they send in. They receive the average amount 
which each grade realizes, less a deduction of Id. per dozen for 
material and labour, and 5 per cent, for Mr. Parker’s com¬ 
mission. After these deductions are made, the enhanced prices 
at which the eggs are selling means definitely improved returns 
to the producer. 

This is the first egg-packing station to be run in conjunction 
with an auction, and is a promising development which will be 
watched with interest in all parts of the country. A photo¬ 
graph of an auction is reproduced opposite. 


Sugar beet pulp is now generally known to bo a very valuable 
foodstuff. It is usually dried at the factory and sold to con¬ 
tracting farmers. In previous years a 
Sugar Beet good deal of it was exported, but 

Pulp many farmers in this country have 

learned to appreciate its merits as a 
feeding stuff for various classes of live stock. 

The Beet Sugar Factories’ Committtx^ informs the Ministry 
that they have decided, in selling dried beet pulp to the farmer, 
to charge no more than 15s. a ton as a maximum for rail 
freight to the farmer’s railway station. That is to say, that the 
distant farmers who grow sugar beet under the new concession 
will get this additional advantage in rail carriage when they 
buy back dried pulp from the factory. Each contracting farmer 
is allowed a quota of sugar beet pulp under his beet-growing 
contract, and it is that quantity in respect of which this 
further carriage concession will operate. To participate in this 
advantage, however, farmers will have to place their orders for 
dried pulp before July 1 in each season. The price of the pulp 
to the grower, ex factory, under the present sugar beet con¬ 
tract is £6 a ton, so that the maximum price, delivered at the 
grower’s station, of the quantity to wliich he is entitled, 
would be £6 16s. 
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This Act has recently been passed by tlio Governmont of 
Northeni Ireland to amend the existing legislation R'ganliug 
the trade in eggs in tliat eounirv and to 
Harketing of Eggs bring it into line with the provisions of 
Act (Northern the Agricultural Produce ((Jrading and 
Ireland), 1928 Marking) Act, 1928, vvhiidi ])rovides, 
inter a^ia, for tin' marking of ]>reserved, 
cold stored and chemically stored eggs and tht' registration of 
premises used for the cold storage and clK'inic'al storage' of 

ic n 

The general level of pri(‘es of agricultural produce' in 
December was 40 per cent, above that in 1911-13, or tnie 
point lower than in the previous luonth 

The Agricultural and two points higlier than in Decemlx'r, 
Index Number 1927. Eggs and potatoc's v\e7‘(' cheaper 
than in November, whik' fat eattk', sheep 
and pigs and hay wc're dearer. At tliis season, it is usual for 
prices of fat stock to advance owing to tin' Ix'tter quality and 
demand at the (■hristinas sah's, ])ut, as the rise in values of fat 
cattle and sheep this season was propoitiouati'ly k‘ss than in 
1911-13, the index numbers for tlieso two classes of liv(‘ slock 
showed a d('cline, this being primarily rcs})onsible f(>r the fall 
of one point in the general index number. 

In the following tabk' are shown the ]H‘rcentage incn'as(‘s 
as compared with pre-war ])ric(‘H (*ach month sine(^ January, 
1923 


Fere cfitago iruaH^aso fornpanxl witli the 
ovemgo of tlu‘ coi’n'.sporidiiig month in 


Month 

11)2.3 1924 

1911 

1925 

-13 

1920 

1927 

1928 

J anuary 

(M 

(iO 

71 

5S 

4!) 

45 

February 

r>3 

r,i 

09 

53 

45 

43 

March . 

r>9 

57 

(;o 

49 

43 

45 

April 

54 

53 

59 

52 

43 

51 

May 

54 

57 

57 

fA) 

42 

54 

June 

49 

50 

53 

48 

41 

63 

July 

50 

53 

49 

48 

42 

15 

August. . 

52 

57 

54 

49 

42 

44 

Septemlje'r 

52 

01 

55 

r>r> 

43 

44 

October 

50 

06 

53 

48 

40 

39 

November 

51 

00 

54 

48 

37 

41 

December 

55 

65 

54 

40 

38 

40 

Orain .—Wheat was 

3d. per 

cwt. 

and 

barley 

fxl. 

|X'r ewt. 


cheaper on the month at averages of 9s. 7(1. and 10s. 3d., 
respectively, per cwt., but oats advanced by Id. to 9s. per cwt. 
The index number for wheat remained unaltered at 31 per 
cent. a,bove pre-war, for barley it fell by 1 fX)int to 24 per 

4 0 
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rent.,while for oats a rise of 2 points was recorded to 29 percent, 
above 1911-13. 

Live Stock .—The December average for second quality fat 
cattle, at 458. Od. jK^r live cwt., was Is. 9d. higher than in the 
preceding month, and this compares with a rise of Is. 6d. 
to 41s. Od. per live cwt. in the corresponding period of 1927. 
The index number for fat cattle, however, showed a fall of 
4 points to 27 per cent, above the base years, owing to the fact 
that there was a proportionately greater rise in price in the 
period November'Decern her, 1911-13. A j^ear ago, fat cattle 
were 16 j3er cent, dearer than pre-war. An increase also occurred 
in the price of fat sheep in December, the average being ^d. 
higher at Is. per lb. estimated dressed carcass weight, although 
the index number fell by 3 jicints to 50 per cent, above pre-war. 
The corresponding price in December, 1927, was lljd. per lb., 
and the index number 44 per cent, above pre-war. Bacon 
pigs were dearer by 2d. and pork pigs by 3d. per 14 lb. stone, 
and the index numf)er for the former advanced to 26 per cent, 
above 1911-13 and for the latter to 36 per cent. Slight increases 
were recorded for store cattle, sheep and pigs, while dairy cows 
were cheaper by about 10s. to 15s. jxir head. In all cases 
except store catth^ the relativ^e index figures were lower than in 
November, but as compared with December, 1927, the prices 
and index numbers of dairy cows, store cattle and sheep were 
higher, whereas in the case of store pigs a decline has occurred. 

Dairy and Pmiltry Produce .—Milk wa.s unaltered on the 
month at a li'vel of 71 per cent, above pre-war. A slight 
seasonal increa.s(^ in the price of butter w'^as recorded, but, 
propoilioiiately, it was than that in the base period, and 
the index figure declined 2 points to 50 per cent, above 1911-13. 
Chee.se also incrca.sed slightly in price and the index number 
rose by I j)oint to 79 per cent, above pre-war. As is customary 
at this pi^riod of the year, there was a fall in the price of eggs, 
the reduction of 4Jd. per dozen and 14 points in the index 
number to 37 per cent, above pre-war level comparing with a 
fall of 22d. and 6 points to 41 pt'r cent, a year ago. Poultry, 
as a whole, at 45 per cent, dearer than in 1911-13, were 8 points 
higher than in December, 1927. 

Other Commodities .—^The changes in wool prices were very 
slight during the month under review, and the index figure 
remained unaltered at 66 per cent, above the base years. Hay 
prices were somewhat higher than in the preceding month and a 
rise of 4 jwints in the index number was shown. Potatoes 
were about 58. per ton cheaper than in November and the index 
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number was 8 points lower at 45 per cent, above pre-war. 
Vegetable prices were little altc'recl from those riiliiig in 
November; cabbages and Brussels s])routs averaged about 
20 per cent, below pre-war prices, while cauliflowers and celery 
averaged 50 to 60 per cent, above pre-war. Apples sold at 
about 60 per cent, dearer than in 1911-1;]. 

Index numbers of different conunodities during recent 
months and in December, 1926 and 1927, are sliown below^ : — 

Percentage Increase as compared with tho Average 
Prices ruling in the corrosponding mouths of 
1911-13. 


CoiiiiiH >dU.y 

Htl'li 

Dof. 

1927 

Ofc. 

S('pt. 

19 

C). t. 

28 

Nt)v. 

Dec. 

Wheat 

(M 

34 

22 

28 

31 

31 

Barley 

31 

35 

50 

20 

25 

24 

Oats.. 

17 

31 

33 

27 

27 

29 

Fat eattlo . . 

28 

10 

30 

31 

31 

27 

Fat shoe^j) . . 

44 

44 

59 

52 

53 

50 

Baron ])igs . 

<13 

20 

3:i 

2<1 

24 

20 

Pork pigs . . 

72 

33 

32 

33 

33 

3<l 

Dairy cows 

30 

28 

34 

39 

38 

34 

Stoic cattlo 

21 

13 

! 27 

20 

20 

21 

Store Rhoep.. 

41 

35 

1 00 


53 

49 

Store pigs . . 

115 

41 

28 

31 

31 

30 

Etfgs . 

40 

41 

mSM 

00 

51 

37 

Poultry 

49 

37 

■9 

51 

47 

45 

Milk ‘ . 

05 

00 

05 

r>i 

71 

71 

Butter 

40 

47 

54 

55 

52 

50 

Cheese 

28 

55 

78 

78 

78 

79 

Potatoes 

no 

75 

00 

51 

53 

45 

Hav 

2 

20 : 

14 

0 

4 

8 

Wool . 

29 

50 

70 

70 

00 

00 


The crowded stiands to be seen at Horticultural and Allot¬ 
ment Shows suggest that the popular inter(‘st in Jiorti(;ulture, 
which has been so cvidint since the 
Allotment Holders war, not only continues undiminished 
and Horticultural but is still growing. This iut(^rcst is 
Shows well illustrated in the; following extracts 

from reports funiislied by the Ministry’s 
Horticultural Inspectors in recent months :— 

Walsall Allotments Show. —“ I have never sccui such a fine 
display of well-grown vegetables. Considering the district— 
the heart of the Black Country—and the drouglity season, 
hard work and diligence have liad to be exercised in the pro¬ 
duction of such excellent samples. 

4 c 2 
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“ This Show has a co-operative side in the fact that groups 
of allotments compete against each other, thus bringing about 
a friendly rivalry. This is good for the cause and creates keen 
competition. 

** There are over 3,000 allotment holders in the borough, 
with 15 Associations, 10 of which were in competition. The 
entries totalled between 700 and 800; the produce was at 
least 60 per cent, better in quality than last season.” 

“ Birmingham Gazette ” Great Flower Show and Allotments 
Exhibition, —“ With each succeeding year this Show has 
interested a wider circle of people. Since its inception, 11 years 
ago, up to this year, it has been held in the Town Hall, but 
owing to its increasing popularity and to pressure on space, the 
Committee decided this year to remove the Exhibition to the 
Bingley Hall, the largest building in the city. The venture has 
proved highly successful. New features were introduced and the 
schedule largely extended, with the result that the Exhibition 
can rightly claim to bo the largest of the kind in the country. 
Approximately, 80,000 allotment holders and amateur 
gardeners are represented. 

“ The exhibits were of a high standard and most of the 
classes were well filled with entries. In the (jollections of 
vegetables, competition w as keen, making adjudication a very 
difficult task. There were 60 Trade exhibits, representing the 
leading horticultural trade houses in the country. 

“ The Ministry’s portable seeds exhibit was displayed at the 
Exhibition and attracted considerable attention. Numerous 
questions were asked by allotment holders as to how to deal 
with common pests and diseases.” 

Land Purchased by Birmingham Allotment Holders, —At a 
time when complaints of the difficulty of securing land for 
allotments in urban districts are often heard, it is encouraging 
to be able to record the success of an Allotments Association 
in one of the largest cities of the country in becoming the owners 
of a considerable area of land. 

The final stage of a unique experiment at Witton was recently 
reached, when the Lord Mayor of Birmingham handed over 
the title deeds of a freehold property known as Short’s Farm 
to the Trustees of the Witton and District Allotments, Ltd. 
The land was first acquired by the Corporation under war-time 
Acts, and the area of 82 acres was turned into allotments in 
1917, the allottees forming themselves into an association and 
eventually into a limited company. Later, a large bam on the 
allotments was acquired and fitted up as a clubroom, and the 
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Corporation were asked to acquire the land permanently for 
allotments, but owing to the financial stringency of the jieriod 
the suggestion fell through. On behalf of the Association stt'ps 
were then taken to purchase the estate ; the })nrchase was 
effected at a cost of £7,000, and after seven years the propc'rty 
is now entirely free from debt. 

The Lord Mayor, in handing over the title dec^ds to the 
Trustees, extended to the members his hearty congratulations. 
Reference had been made to the failure of the Corf)oration to 
take advantage of the opportunity which presented itsidf sonu* 
seven or eight years ago to acquire tlu‘ freehold property 
for allotment purposes. However, the Association had succeeded 
where the Corj)oratii>n had failed, and their success was a 
striking example of what could be accomf)lish(‘d l)y co-optTativc* 
effoi't- on the part of w^orking men. 

s|» ♦ Ht 3j' * * 

DuKJNti la.st ^euM)o, Iji^peetors of the lUnusiry examined 
nearly 9,000 acres of growing crops of potatoes with tlu^ 
object of certifying tluun to be true* to 

Certified Stocks type and reasonably fr(‘(‘ from rogues, 
of Potatoes l\irticulars of (‘I'ops eertitii'd as r(‘acliing 
the re(|uir<‘d standard of ])iirity of not less 
than 90*5 ])er ciMit are given in th(‘ KegisUu* of (h’ow(u\s of 
(.Vrt’fi(‘d Stocks of Potato(‘s in 1928, which was n^cently 
issiKHl by th(* Mitiistry. 

Growers are iemind(‘d that, nndcT i-h(* Wart Disease of 
Potatoes Order of 19211, th<* only ])otato(‘S that may b(‘ 
j)lanted in land on whi(*h Wart Disi'ase has oeeurnsl at any 
time are potatoes of a]>proved immune variedi(‘s which Jiave* 
been inspected w^hilst growlJig, and certified as tria^ to ty})e 
and reasonably fren^ from rogues, or ])otato(‘s of af)provc‘rl 
immune varieties saved from crops grown on the land in tlu' 
])revious year. The Order finiher provides lhat, on the sale^ 
of any potatoes for planting, the numlKU’ of tlu‘ relative 
certificate issued under the Order must quoted. In the (ihs(; 
of potatoes of approved immune varieti(‘s, the (-(‘rtilic^atij 
number to be quoted is that given in the Register of (irowcTs, 
but, in the case of other varieties, the number to be (pioUxl 
is that of the relative Clean Land (Vudilicate issiusl to the 
growers concerned, and not that of the* Jkirity Gei*tificat(‘ 
quoted in the Register. 

Copies of the Register of (bower.'i may be oldaiiKsl on 
application to the Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, London, S.W. 1, price Is. 
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Farm Workers’ Minimum Wages. —A meeting of the Agricultural 

Wages Board was lield on December 31 at 7 Whitehall Place, S.W. 1, 
Mr. W, C. Dampier-Wetham, F.R.R., presiding. 

The Board considered a notification from the Norfolk Agricultural 
Wa*^s Coirumttee of a decision fixing minimum and overtime rates 
of wages, and proceeded to make the following Order carrying into 
effect the Committee’s decision : — 

An Order to come into force on January 1 continuing the operation 
of tlio existing minimum and overtime rates of wages for male and 
female woikf^rs until Marcli 2, 1929. Tlie minimum rate in the case 
of male workers of 21 years of age and over is 30s. per week of 60 
hours in summer and 48 houi’S in winter, with, in addition, in the case 
of teamsiiwm, cowmen, shepherds and yanhnen, 6s. 6d. per week, and, 
in tlie east* of sheop-tenders and bullock-tentlers, 4s. 6d. per week, to 
cover emfiloymont in oxces.s of those hours on duties in connexion with 
the immetiiale care of animals. Tlie overtime rates m the case of all 
classes of male woikers of 21 yearn of ago and over are 9d. per hour 
on wetikdays and lid. per hour on Sundaj'^s. In^tho case of female 
workers of 18 years of age and ov’er the minimum rate is 5d. per hour, 
wiili overtime at GJd. ]>er hour on weekdays and per hour on 
8iin<laya. 

Co])ies of the Order in full may bo obtained on application to the 
Seemtary of the Agricultural Wages Board. 

♦ * * ♦ * ♦ 

Enforcement of Minimum Rates of Wages. —During the month 
ending January 15, legal proceedings wore instituted against seven 
employers foi* fAiluro to jiay minimum anti overtime rates of wages 
fixed })y tlie Orders of tJio Agricultural Wages Board. Particulars 
of the cases are as foIlow.s : — 

Arrears No. of 

County Couit Pinos (U)sts of workers 

w'agos in- 




£ 

s. 

<1. 

£ 

S. 

(i. 

£ 

s. 

d. 

volveiJ 

Hcrefoid .. 

Kiiigtoii 

1 

0 

0 

1 

7 

0 

10 

0 

0 

1 

Snloj) 

Worn . . 

. 4 

0 

0 




10 

0 

0 

2 

f* • • 

Bisliops (-astle 




2 

9 

0 

62 

18 

0 

3 

Staffs 

Brownhills 

. 1 

0 

0 

0 

5 

0 

7 

17 

6 

1 

Sussex 

liorshurn 

. 12 

0 

0 

•1 

4 

0 

12 

3 

2 

3 

Yorks : 












W. Riding 

Dewsburv 

. 0 

18 

0 

0 

18 

0 

22 

0 

0 

3 

Carmarthen Llandyssul 

. 0 

2 

0 


— 


14 

9 

4 

1 



£10 

0 

0 

£7 

3 

0 

£135 

U 

G 

14 


♦ * 

♦ 


ii 

c 


Ht 


* 




Foot*and-*Mouth Disease. —iSmee the report in the January issue of 
this JoTTBNAT, only tw^o further outbreaks—both in the Lancashire 
Infected Area—have btsen conhnned. These occurred on December 
)9 and 20 Restrictions were wdthJrawii in the following Infected 
Areas on the dates mentroiuxl : Devon, December 21 ; East Sussex 
December 24; Salop, January 14 ; and Lancashire, January 18, as 
fmm w hich date no general movement restrictions remain in force in 
connexion with foot-and-mouth disease in any part of (;reat Britain. 

During the year 1928, 138 outbreaks were confinned, as compared 
with 141 in 1927, 204 in 1926, and 260 in 1926. 

Latvian Butter. -The Ministry'’ is informed by tiio Agricultural 
Adviser to the Latvian Consulate-General in London that, as from 
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January 1, 1029, all shipments of Latvian butter will bo overweight 
to the extent of 7-04 oz. per cwt. i)aeked in c£U$ks, anti to the extent 
of 3*52 oz. y)er 56 lb. packed in boxes. This addition is to allow for 
loss of weight in transit. The statistical reports of the Butter Control 
Boaixl of the Latvian Ministry of Agriculturo slit»w that the export 
of Latvian butter in 1928 amount eel to 12,980 tons, an increase of 
2,210 tons on that of the ]'»revious year, or 20-6 per eonf. 

>. ^ * 

APPOINTMENTS : CHANGES AND 
CORRECTIONS 

COUNTY AGRICULTURAL EDUCATION STAFFS : 

ENGLAND 

Northamptonshire : Mr. A. MeVicar, B.8c., N.D.A., N.D.I)., has been 
appointed Assistant Agricultural Organizer and \Vard(*a of the 
P^arni Institute at. Moulton, vice Mr. W. It. Scnvaid. 
Nottinghamshire : Mr. A. Voysoy, B.Se., has Ix eu appointed 
Assistant Agricultural Organizer, vice Mr. N. Howard. 

COUNTY AGRICULTURAL EDUCATION STAFFS ; 

WALES 

Glamorganshire : Mr. (1. K. llo<lda.way, N 1).P., has Imvu e]>pointed 
Instructor in Dairy and Poultry Husbandly, t'ice Mr. il. Wignall. 

TEACHING STAFFS AT UNIVERSITY DEPARTMENTS OF AGRI¬ 
CULTURE, AGRICULTURAL COLLEGES, ETC., IN ENGLAND 
Harper Adams Agricultural College, Newport, Salop : INlr. S. O. .lary, 
B.A., Difi. Agric., has vacated his appoiuliiuxil as a Loeturiu’ in 
Botany and Zoology. 

National Institute of Poultry Husbandry, llmper Adams Agncultmal 
College: Mr. P. ('. Bobby, N.D.P., N.D.A., has vaealt'd his 
a[>])omtnient, as Senior Kescuiich Assistant. Mr. K. B. Lomax, 
B.A. (AgritJ.), N.D.P., has been n])pointed as bis suecc^Mir. 

Midland Agricultural Sc Dairy College,Sutton Bonington, Loughborough: 
Miss E. M. Crossley, N.D.D., lia.s b(M‘u ajipointcxl Seeond insti ui l- 
less in Dairying t)ice Miss K. E. Kaye. 

Mr. H. C. llobinsoii, M.Sc., has bei'u ajipointed Eauii Diieidor 
vice Mr, J, Duncan, Eaim Manager. 

Mr. VV. W. Ballardie, B.8c., N.D.I)., has bi'cn appointed Af ^^-jst- 
ant Lecturer in Agrieulturo and Botany. 

University of Reading ; Faculty of Agriculture and Horticulture : 
Mr. 8. (1. Jary, B.A., Dij). Agric., lias bei'U H[)j)oiuted Advisory 
Entomologist, J.-aboratory of Plant Pathology. 

Seale-Hayne Agricultural College, Newton Abbot, Devon : l\1r. K. 

Brown, B.So. (Agric.) Lend.,has bi'on appoiiitt‘d Assislant heetuioi* 
in Biolog\, vicr Mr. Cb A, Ctisway, P».Se. 

>(c He 4c SK Hi 

APPOINTMENTS 

Lists of provincial officers connected with thci Avork of 
agricultural education in England and Wales have been 
published in the issues of this Journal for April, May, August, 
September, and October, 1928. These lists covered the 
teaching staffs employed by County Education Authorities 
(April and May); the teaching staffs at University Depart¬ 
ments of Agriculture, Agricultural Colleges, etc. (August and 
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September); and the Specialist Advisory Staffs of the various 
agricultural provinces (October). The series is completed 
with the list of the staffs of Agricultural Research Institutes. 
Part of the list of these staffs was given in last month’s 
(January) issue; the remainder appear below. For a general 
description of the work undertaken by these Institutes, 
readers should consult Dr. V. E. Wilkins’ book, “ Research 
and the Land,” obtainable from H.M. Stationery Office, 
Adastral House, Kingsway, London, W.C.2. Price 2s. 6d. 
net, paper covers, and 3s. 6d. net, cloth covers. 

STAFFS OF AGRICULTURAL RESEARCH INSTITUTES 
University of Oxford 

(a) AGRTCIJLTUHAL ECONOMICS RESEARCH INSTITUTE 
Director .. .. . . C. S. Obwin, M.A. 

Advisory Economist .. A. Bbidoes, M.A. 

Assistants .. .. .. .. R. N. Dixey, B.A., F. J.Prbwett, 

B.A., and J. R. Lee, B.Sc. 

{b) INSTITUTE OF AGHKTTLTURAL ENGINEERING 
Director . . . . . . . . H. J. Owen, M.A., M.Eng., D.St*. 

Mectianical Engineering . . .. E. B. Black, B.Sc. 

Agricultural Physics .. .. J. H. Blackabv, B.Sc. 

Agricultural Physics and Chemistry W. H. Cashmore, B.A., N.D.A. 

University of Bristol 

(a) LONG ASHTON FRUIT RESEARCH STATION 
Director .. .. .. .. Prof. B. T. P. Barker, M.A. 

Deputy Director and Ocueral Chem- T. Wallace, M.(\, M.Sc., A.T.C*. 
istry 

Bio-Chemistry . . . F. Tutin, M.Sc. 

Entomology . . . . (\ L. Walton, M.Sc., Pli.D. 

Mycology , . R. W. Marsh, M.A. 

Pomology . . . . . G. T. Spinks, M.A. 

Pomologist .. .. .T. G. Maynard, M.A., Dip.Hort. 

Plant Physiology T. Swarbrick, M.Sc., Pli.D. 

Cider .. . . . O. Grove, M.Sc. 

Willow Officer . . H. P. Hutchinson, B.Sc. 

(6) FRUIT AND VEGETABLE PRESERVATION RESEARCH 
STATION (CAMPDEN, GLOS.) 

Acting Resident Director and. Micro- F. Hirst, A.R.C.Sc. 

Biologist 

Demonstrator in Food Preservation Miss Margaret L. Adams 
Assistant Chemist .. .. . . W. B. Adam, M.A., A.l.C. 

University College of Wales, Aberystwyth 

WELSH PLANT BREEDING STATION 
Director .. .. .. .. Prof. R. G. Stapledon, M.B.E., 

M.A, 

Plant Breeding and Genetics ,. T. J. Jenkin, M.Sc., R. D. 

Williams, M.Sc., E. T. Jones, 
B.Sc., and Martin G. Jones, 
M.Sc. 

Aqnmomy .Wuxiam Davpss, M^So^ 
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Rothamsted Experimental 

Director 

Assistant Director .. 

Heads of Departments 
Bacteriology 
Botany ., 

Chemistry 

Insecticides and Fungicides 

General Microbiology 

Soil Physics 

Statistical 

Entomology 

Mycology 

Other Members of Graded Sta ff : - 
^\ssi8tant Physicists 

A ssista nt JSI xcrohiologisis 

Assistant Mgeologists 


Assistaxif Bacteriologist . . 
Assistaiit Entomologists. . 

Assistant Stntisticani 
Assistant Chemist 


Station, Harpenden, Herts 

Sir E. John RrasELL, O.B.E., 
D.Se., F.R.S. 

B. A. Keen, D.Sc., F.Inst.P. 

H. O. Thounton, B.A. 

Mims Winifred E. Brenchusy, 
D.Sc., F.L.S. 

E. M. Crowtheb, D.Sc.. F.I.C. 

F. Tattersfibld, D.Sc., F.I.C \ 

D. W. (’uTEKH, M.A., F.L.S. 

The Assistant Director 

H. A. Fisjieu, M.A., Sc.D. 

A. 1). Imms, D.Sc., F.L.S. 

W. H. Brieht.ey, D.Sc.. F.L.S. 

(i. W. Scott 1U.air, B.A., (J. FI. 
Cashen, M.Sc. 

MwaL.M.C-RUMP.M.Sc , lf.S\Ni>oN, 
IVLA., Ph.D. 

J. Henherson Smith, ]VLB., 
C'Ij.B., 11. if. STofKaiTON, B.Sc., 
A.K.('.Sc. 

P. H. If. (UiAY, M.A. 

M. 'r. Mohl\ni), IM.A., 11. F. 
If ARNES, M.A. 

J. WisiiART, M.A., D.Sc. 

R. (L Warren, lf.S<‘. 


Experimental and Research Station, Cheshunt, Herts 


Director 
Entomology . . 
Chemistry . . 
Mycology 


W. F. IfEWCKV, D.Sc. 
E. H. Sl'KYKR, M.A. 

O. Owen, M.Sc., A.i.C. 
}*. H. VViLIJAMS, if.Sc. 


Horticultural Research Station, East Mailing, Kent 


Director 

Assistant Director 

Pomology 

Pathology 

Entomology . , 


lioNAi.D (L Hatton, M.A. 
(Pcjinolo^ry) 

R. G. Knicht. D.Sc., D.LF., of 
the Iin])crial CuU(‘^o of Scionco 
and Tocimology Staff (Plant 
Pliyniolo^y) 

N. 11. (Jrubb, M.S.A. 

H. WoRMAiJ), D.Sc,, A.R.L.Sc., 
DAX). 

A. M. Massee, F.E.S. 


Ministry of Agriculture and Fisheries 

(a) VETERINARY LABORATORY, WEVBRID(iE, SURREY 

Director . W.H.Andrews, D.Sc., M.R.t'.V.S. 

Ilesearch Officers , . . . • • T.M. Doyle, F.R.C.V.S.,D.V.S.M., 

E. L. Taylor, If.V.Sc., 
M.R.C.V.S., D.V.H.,N. Dobson, 
B.Sc., M.R.f^.V.S. 

Pivisicmal Veterinary Inspector, W. Wait, M.R.C.V.S,, D.V.S.M. 
jpiagnoais Department 
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VeUHnary Inspector, Vaccine Dept, L. E. Pebkiks, M.R.C.V.S., 

D.V.S.M. 

PouUry Disease Diagnosis .. N. S. Barbon, M.R.C.Y.S. 

(6) PLANT PATHOLOGICAL LABORATORY, HARPENDEN, 

HERTS 


Director and Entomologist 
Assistant Director and Mycologist 


University 

THE NATIONAL INSTITUTE 1< 
Director and Head of Bacteriological 
Department 

Bacteriological Department 
Chemical Department 


Dairy Husbandry Department 


J. C. F. FttYEii, M.A. 

G. H. Pbthybridoe, Ph.D., M.A., 

B. Sc., F.L.S. 

of Reading 

'OR RESEARCH IN DAIRYING. 
R. Stknhouse Williams, M.B., 

C. M.. D.Sc., D.P.H., LR.C.P. 
and S.E. 

A. K. T. Mattick, B.Sc. (A^ric.), 
and Miss E. R. lirscox, M.Sc. 
Capfc. J. Goldinu, D.S.O.. F.I.C. 
(Head of Dopt.), and Mi’s. 
E. C. V. Mattick, Ph.D. 

J. Mackintosh, O.B.E., N.D.A., 
N.D.D. (Heaii of Dept.), and 
S. Bartlett, M.C., N.D.D. 


Imperial Bureau of Entomology 

PARASITE LABORATORY, FARNHAM ROYAL, BUCKS 


Superintendent .. . . .. W. R. Thompson, D.So. 

Entomologist . . J. G. Myebs, D.Sc. (one post 

vacant) 


NOTICES OF BOOKS 

British Food Control. By Sir Wm. H. Bevendgo. Pp. xx -j- 447. 
(Oxford: The Univ<"rHity Press, on behalf of tlio Carneprie 
Endowment for International Peace, 1928. Price I7fl. Od. net.) 

This interestins^ volume }>resonts in narrative form the course of 
food control in Britain fi’oin 1914, with “ inisiness as usual," to the 
establishment of tiro Ministry of Food in Decernboi’, 1916, and onwards 
to the period of lifjuulatioii in 192U-21. All the main incidents of 
control ai*© describorl, dated, and tlociiirwaited. Tluae are 31 statistical 
tables doalinsr chiofiy with stocki^, .supplies, and prices tlirou^rhout the 
period, and also a ceneral a})i)ondix dealinjjj in detail with such matters 
as the Meat Rationing Scheme, Regulation of Milk Price.s, etc. 

The author, in his prefatjo, claims tliat what ho lias written makes 
no pretence to be histoiy, “ robed for imy>artial judgment," and that 
he has deliberately drawn on a larger- scale cortaiu parts of the work 
with which ho was mo.st intimately concerned. Owing to this lack of 
balance in the iierspective, the loader is throughout apt to get a 
misleading impression of the part playetl by tlie Ministry of Food, and 
pai’ticularly iu reganl to cereals, after tiro Foot! Controller took over 
the small mills lying outsi<le the scojie of the Wheat Commission. 

It was admittedly not the author's function to describe in detail 
the work of other departments or bodies concerned with control, as, 
for instance, the Board of Trade in regaid to moat, the Food Production 
Department, or the Wheat ComTni.s.sion. Those, and the Sugar 
Commission, were entirely fi-ee from the Ministry of Food, and indei^, 
so far as the last-named is concerned, it is observed (page 121) that 
" If the Commissioners ai-e to be believed, they had tp threatep toj^p 
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on stiike for tlieir liberties, anci did so.** The operations of tliese other 
bodies have already been described, but are again referred to here. 
There is, however, not always a clear distinction drawn between their 
operations and tliose of the Ministry of Fooil. 

The author states that while the mtiiiitonance of sujiplies w*aH not 
the work of the Ministry of Food alone, the thstribution of Rupplies 
was the Ministiy’s own achievement. Prt^iunalily, he is luM’e mforiing 
mainly to the system of rationing, which he claims ili<l all that was 
required of it, although as a means of restricting cousin option, it was 
never really tested. The actual system of rationing ado[)tcd by the 
Ministry was, it seems, practically forced on it liy the Local Commitf (h»s, 
who took the initiative in the matter. Meat quoiies, in tlio winte^r of 
1917-18 were also a compelling circiuastance, and t-hey, in turn, were 
largely the result of a shortage of supplies caused by the range of 
prices as fixed on the advice of the Ministry of Food. Tlie situation at 
that time was saved, not by rationing only, but also, jt a])pears, by 
the Ministry constituting itself, for all practical i>urposes, another 
Commodity Commission for the jiurchase of pork and provisions. 

In tlie coiicluding chapter, the autlior doscrihes the story of British 
Food Control as a “ back-at age episode m the world’s tragedy, which 
limelight would make laughable.” “The work had to lie tioue, and 
might be done well or badly, but the doing . . . harl ni> decisive 
influence.’* This verdict may, j)erhap*>, apply to the operations of the 
Ministry of Food, hut hardly to the work of those other bodies, organized 
mainly on a commodity basis. \vhi(»h wore concerned with the main¬ 
tenance of essential food supplies. 

TJio author suggosts (p. 33o) that the success of the Minidry of 
Food as a trading concern w-as made iiussiiilo by the KUHj>f'nRion of 
Parliamentary and Troasuiy contiol which arc normally ap)>lu‘(l to 
Public Departments. He entcis a ]»rotc.st (j). 3110) against a system 
of fU’esonting trading accounts to Parluuueut, wdth the ciauments 

of the Auditor-Conenil, which led the Jh*ess to give prominence 
to criticisms of certain transactions iuvcflviug comparatively small 
losses, wdiilo almost entirely ignoring the fact that, without aiming at 
making any conshhjrable jirofit, the Ministry did aid-iially make a 
profit of over £0,000,000 after paying ov(a'he.itl charges of ovc3ry 
descrix^tion. 

This record of British Food Control is wiitteii in a i)l(»asant and 
readable style ; desiiite its subject no one would chweribe it os n, dull 
book. Indeed, the chaiiter on the enforcement of control, w^jth a 
humorous account of soino of the ju-osocutioas, is thoroughly enter¬ 
taining. The volume constitutes a valua})Ie addition to the series 
publislied by the Carnegie Endowinent for International Peace, but 
one might well ax)i)ly, in connexion with it, the words of the Editor’s 
Pi*eface—“The tangled threads of events have still to be woven into 
the x>tttteni of history.” 

Dairy Cattle Feeding and Management. —By Carl VV. J.aison, M.R.A., 
Ph.D., and Fred S. Putney, M.S.A. Second edition, nwised by 
H. O. Henderson, M.S.A. Pp. xxiii4-450. (LoinIon : (^uqirnan <fe 
Hall, Ltd., 1928. Price 20s. net.) 

This is a second and revised edition of a Ijook originally written 
for the benefit of the American student. It di'nls v(‘iy wud<‘ly and 
thoroughly with all pliases of the feeding and maiiagcniciit of dairy 
stock ; and many of the chapters will bo of inti‘-rest to English readers, 
although, in the main, its usefiihioss will he more afipiociatiHl in the 
American agricultural teaching institutions. 

Agricultural Condltioiis aud Production iu Czechoslovakia, The 

8tat6 Office of Rural Accoimtancy and Economics at Prague, of which 
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Professor Dr. Ing. Vladislav Brdlik is the Director, has issued the first 
part of a stupendous work on “ Conditions of Production, Organiza¬ 
tion and Results of Agricultural Undertakings in Czechoslovakia.*'* 
As the title indicates, the work is the outcome of an exhaustive investi¬ 
gation by the survey method, on the lines adopted by Laur in 
Switzerland, Larsen in Denmark, and Orwin and other agricultural 
economists in this country. This first part, extending to 3,378 pages, 
comprised in four volumes, describes the conditions, methods of |>ro- 
duction and results obtained on 1,652 farms of various sizes and claves 
in Czechoslovakia. The produce raiseci is stated in terms of quantity and 
money, the figures being averaged over five years under pre-war con¬ 
ditions. The aim of this valuable statistical summary is to assist in 
elucidating the conditions governing agricultural production on different 
methods by providing material for scientific research and practical 
af)plication. To make the sui^'^ey of general international interest and 
wider utility, the text, tables and terms have been translated into 11 
languages. The second part of the publication, to bo issued later, will 
contain “ An Elaboration of the Results of Research.” 

The Welsh Journal of Agriculture. —^The Journal of the Welsh Agricul¬ 
tural Education Conference. Vol. IV. 1928. (Cardiff : The 
University of Wales Press Board. Price ; paper covers, 2s. 6d .; 
cloth covers, 48.) 

This issue contains 20 articles dealing with agriculture in Wales. 
Necessarily, a number of them deal with pastures, meadows and grass 
culture, while others cover questions relating to wool and mutton, 
dallying and the feeding of cows, and swine husbandry. Potatoes and 
oats also come under notice ; and the meteorological conditions at 
Aberystwyth from 1894-1927 are made the subject of an interesting 
exegesis. Abstracts, Reviews and Bibliographical Notes, giving an 
indication of the relative technical literature published in 1927. aro 
added and should prove of interest and value. 

m He « Ht ♦ * 

SELECTED CONTENTS OF PERIODICALS 

Agriculture, General and Miscellaneous 

The Development of Agricultural Machmery to suit the Changes 
in Agricultural Conditions. J. R. Boml. (Jour. Farmers* Club, 
1928, Part 6 (Nov.), pp. 84-103.) [63.17.] 

The Incidence of Taxation in Agriculture. J, A, Venn, (Econ. 

Jour., xxxviii, 162 (Dec., 1928), pp. 660-572.) [336.2 ; 336.22.] 
Agricultural Workers and Agrarian Reform in Central Europe. 
Admn Rose, (Tnt. Lab. Rev., xviii, 3 (Sept., 1928), pp. 307-338.) 
[331 (4) ; 333,5 (4).J 

Sfudies in Soil Cultivation: IV, A New Form of Traction 
D 3 niamometer. W, B, Haines and B, A, Keen, (Jour. Agric. 
Sci., XVIII, 4 (Oct., 1928), pp. 724-733, pi. xii and xin.) 
[63.17.] 

” Single Value ” Soil Properties ; A Study of the Significance 
of Certain Soil Constants. B, A, Keen and J, R, H, Coutts. 
(Jour. Agric. Sci., xviii, 4 (Oct., 1928), pp. 740-765.) [63.113.] 
Some Comments on the Hydrometer Method for Studying Soils. 
B, A, Keen, (Soil Sci., xxvi, 4 (Oct., 1928), pp. 261-263.) 
[63.111.] 

The Proteins of Different Tyj>es of Peat Soils. W, L. Davies, 
(Jour. Agric. Sci., xviii, 4 (Oct., 1928), pp. 682-690.) [63.114 ; 
662.6.] 

Contribution to the Chemical Composition of Peat: I, Chemical 
Nature of Organic Complexes in Peat and Methods of Analysis. 
S, A, Wdksi^n and K, R, Stevens, (Soil Sci., xxvi, 2 (Aug., 
1928), pp. 113-137.) [662.6.] 
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Contribution to the (Uiemical Composition of I*oat: II, CJiemical 
Composition of Various Peat Profiles. S, A. Wnksman and 
if. R, Stevens. (Soil Sci., xxvi, 3 (Sept., 1928), t)p. 239-251.) 
[662.6.] 

The Production of l*ower Alcohol from Waste Vegetable Materials, 
.such as Gras.s, Straw and Husks. A. C. Thai/sen and L. D. 
Galloway. (Ann. App. Biol., xv, 3 (Aug., 1928), ]>]). 392-497.) 
[63.349 ; 663.5.] 

The BeteiTnination of Moisture in Wheat and Flour: A Study 
of “Moisture Testing” in Water Ovens and Electri(! Ovens. 

A. Fisher and C. R. Jones. (Jour. Agric. Sci., xvur, 4 
(Oct., 1928), pp. 649.) [63.311 ; 664.6.] 

The Crofting Problem, 1780-1883 : VT, Emigration. Margaret M. 
Leigh. (Scottish Jour, Agric. xi, 4 (Oct., 1928), pp. 426-433 ) 
[325.2; 63(41); 63 (09).] 

Wintering of Bees. .7. Thisleg. (Scjottish Jour. Agjic., xr 4 
(Oct., 1928), pp. 434-441.) [63.81.] 

The Canning of Peas. F. Hirst. (Food Manufaidure, ill, S 
(Dec., 1928), pp. 535-540.) [664.84.1 

Live Stock and Feeding 

The Live Stock Industry and Its Development. J. S. Gon/on, 
(Advancement Science, 1928, Si^ction M, ])p. 25.) [63.6.) 

Live Stock ImprovoTuent and the Scrul) Bull. A. J). liuehaimn 
Smith. (Scottisli Jour. .Agric., xi, 4 (Oct., 1928), p]>. 421-426.) 
[63.60; 63.62; 63.711.] 

TVeliminary Inve.stigation on the Fc(?undity of Preniiuin Stallions. 
A. Walton and T. Keith Fair. (Jour. Agric. Sci., xviii, 4 (Oct., 
1928), pp. 772-777.) [63.61.] 

Some Preliminary Ex])erimeiits on the Value of Small Quantities 
of Whole (\)ws’ MilU when f(‘<l to Pigs. A. 77. lilissvtt and J. 
Golding. (Jour. Agric. Sci., xvin, 4 (Oct., 1928), pp. 642-648.) 
(612.394; 63,64 : (»43.J 

'Die Comjiarative Nutritive Value of the Proteins of Linseed Meal 
and Cottonseed Meal for DilTcrent Animals. R, M. liethke ei at. 
(Jour. Agric. lies., 30, 10 (May 15, 1928), pp. 855-871.) 
[63.60432 ; 63.60433.] 

The Vitamin A and B (Jontent of the Pigeon Pea (Cajariu.s 
hylicus). C. J). Miller. (Jour. Agric. Sci., xviii, 4 (Oct., 1928), 
pp. 569-573.) [63.32 ; 63.60433.] 

(Jaiorific Value of Soluble (JHrbohyiirate.s in Ju‘oding Stuffs. 
L. A. Allen. (Jour. Agric. Sci., xviti, 4 (Oct., 1928), ))j). 691 -701.) 
[63,6043 ; 63.60433,] 

A Short Note on the Nutritive Valut' of IJnseed (’ake. J. Stewart. 
(Jour. Agric. Sci., xviii, 4 (Oct., 1928), p[). 702-703.) 
[63.60432 ; 63.60433.] 

The Mechanism of Cellulose Digestion in the Humimnit Organism : 
II, The Transformation of (Jelluloso into Glucose by the Ageiujy 
of Cellulose-Splitting Bacteria. 77. E. Woodman and J. Stewart. 
(Jour. Agric. Sci., xviii, 4 (Oct., 1928), pp. 713-723.) [612.394.] 
Effect of Variation of Potassium and (Jlilorine in a BJieat Hat ion. 
J.L.St.John. (Jour. Agric. Hen., 37, 1 (July 1, 1928), pj). 55-64.) 
[612.394 ; 63.60432.] 

Poultry 

Straw Houses for Poultry. 1). V. Wngld. (Scuittlsh Jour. Agrie., 
XI, 4 (Oct., 1928), pp. 392-397.) [63.6 : 695.] 

Digestibility Trials with Poultry : IV, The Digestibility of Certain 
Varieties of Oats ; V, The Digestibility and Feeding Value of 
Bulrush Millet. E. T. Hainan. (Jour. Agric. Sci., xviii, 4 
(Oct,, 1928), pp. 634-641.) [63.60432; 63.651 : 043.] 
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Digestibility Trials with Poultry: VI, On the Influence of the 
Size of a Ration upon its Digestibility. E, T, Hainan, (Jour. 
Agric. Sci., XVIII, 4 (Oct., 1928), pp. 766-771.) [63.651 : 043.] 
What are Tankage, Meat Scraps and Meat Meal ? H, E, KraybUL 
(Poultry Science, viii, 1 (Nov., 1928), pp. 11-18.) [63.60432; 
63.661 : 043.] 

The Antirachitic Properties of Cod Liver Meals. E, M, Bethke 
€t al, (Jour. Agric. Res., xxxvi, 8 (April 16, 1928), pp. 747-763.) 
[612.394 ; 63.60432 ; 63.651 : 043.] 

Field Crops 

Recent Pasture Research and Its Practical Significance. H. E, 
Woodman, (Scottish Jour. Agric., xi, 4 (Oct., 1928), pp. 377-386.) 
[63.33.] 

Manurial Trials with Hops. J, Amos and T, N. Hohlyn, (Ann. 
Rept. East Mailing Res. Stn., 1926 and 1927, n, Supplement, 
pp. 166-171.) [63.3461.] 

Bateson*s Experiments on Bolting in Sugar Beet and Mangolds. 
Sir A. D, Hall, (Jour. Genetics, 20, 2 (Nov^l, 1928), pp. 218-231.) 
[576.1 ; 63.332; 63.3433.] 

Yield and Plant Population in Sugar Beet. F, L, Engkdow et al, 
(Jour. Agric. Sci., xvin, 4 (Oct., 1928), pp. 674-601.) [63.3433.] 
Experiments in the Cultivation of the Sugar Boot Crop in the 
West Midlands during 1927. W. Motley Davies, (Jour. Agric. 
Sci., xvm, 4 (Oct., 1928), pp. 628-633.) [63.3433 (42).] 

Certain Acid Soils and Growth of Sugar Beet. O, Newlands, 
(Jour. Agric. Sci., xvni, 4 (Oct., 1928), pp. 704-712.) [63.113 ; 
63.6043.] 

Certain Soil Properties in Relation to Sugar Beet Growing. 
G, Newlands, (Scottish Jour. Agric. xi, 4 (Oct., 1928), pp. 
387-392.) [63.3433.] 

The Germination and Early Growth of Wheat Treated with 
Copper Carbonate and Tillantin R. K. Sampson and D, Walters 
Davies, (Ann. App. Biol., xv, 3 (Aug., 1928), pp. 408-422.) 
[63.311.] 

Studios in Crop Variation : V, The Relation between Yield and 
Soil Nutrients. Bh, Bahnukand. (Jour. Agric. Sci., xvin, 4 
(Oct., 1928), pp. 602-627.) [63.3.] 

Fruitgrowing 

The Vegetative Propagation of Fruit-tree Rootstocks. E, C, 
Knight, J, Amos, R, Q, Hatton and A, W, Witt, (Ann. Rept. 
East Mailing Res. Stn., 1926 and 1927, n. Supplement, pp. 
ll-30-f4pl.) [63.41-195.] 

The Root Systems of Some Ten-Year-Old Apple Trees on Two 
Different Root Stocks, and their Relation to Tree Performance. 
W, S. Eogers and M, G, Vyvyan, (Ami. Rept. East Mailing 
Res. Stn., 1926 and 1927, ii, Sux>plement, pp. 31-43-[-8 pi.) 
[63.41.] 

The Northern Spy Apple as a Rootstock. R. O, Hatton, (Ann. 
Rept. East Mailing Res. Stn., 1926 and 1927, ii. Supplement, 
pp. 44-60+1 pi.) [63.41.] 

The Influence of Rootstocks on the Blossoming of Seedling Apples : 
A Progress Report. H, M, Tydeman, (Ann. Rept. East Mailing 
Res. Stn., 1926 and 1927, ii. Supplement, pp. 61-56.) [63.41.] 
A Note on the Orientation of Main Branches and its Relation to 
Stock in some “ Double-Stock ** Apple Trees. E, C, Knight, 
(Ann. Rept. East Mailing Res. Stn., 1926 and 1927, ii. Supple¬ 
ment, pp. 66-69+2 pi.) [63.41.] 
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The Vegetative Propagation of Walnuts. A. TK. Wift. (Ann, 
Kept. East Mailing Res. Stn., 1926 €ui<l 1927, ii. Supplement, 
pp. 60-64-f 1 pi.) [63.41.] 

The Behaviour of Certain Pears on Various Quince Rootstocks. 
B, O, Hatton, (Jour. Pom. and Hort. Sci., vir, 3 (Dec., 1928), 
pp. 216-233.) [63.41.] 

The Pruning of Hardy Fruit Ti-eos. G, R, Fielder, (Jour, Roy. 

Hort. Soc., Liii, 2 (July, 1928), pp. 291-298.) [63.41-195.] 

A Progress Report on Winter Pruning Experiments witli Pear 
Trees. J. Arnos, (Ann. Rept. East Mailing Res. 8tn., 1926 and 
1927, II, Supplement, pp. 65-71 + 3 pi.) [63.41-195 ; 63.41.] 
Burr-Knots. R, G, Hatton, H, Wormnki and A, W, Witt, (Ann. 
Rept. East Mailing Res. Stn., 1926 and 1927, it, Supploinont. 
pp. 89-91 + 2 pi.) [63.41.] 

Plant Pests and Diseases and Remedies 

Investigations on OliloroRLS of Fruit Trees : IT, The Composition 
of Lenve.s, Bark and Wood of current Season’s Shoots in cases 
of Lime-Tnducod Chlorosis. T, Wallace, (Jour. Pom. and 
Hort. Sci., vn, 3 (Dec., 1928), pp. 172-183.) [63.21 ; 63.41.] 

Investigations on Cliloro.sis of Fruit Trees : HI, A C’lilorosis of 
Plums due to Potassium Defioioncy. T, Wallace, (Jour. Pom. 
and Hort. Sci., vii, 3 (Doc., 1928), pp. 184-198.) [63.21 ; 63.41.] 
The Transmission of Potato Mo.saic to Tomato. J, Henderson 
Smith, (Ann. Ai»p. Biol., xv, 4 (Nov'., 1928), pp. 517-528-f 3 pi.) 
[63.23.] 

A Transmissible Virus Disease of tJio Faster Lily. L. Ogilvie, 
(Ann. Apj). Biol., xv, 4 (Nov., 1928), pp. »540-562 f 4 pi.) 
[63.23.] 

Sprain or Internal Rust Spot of Potatoes. S, linrr. (.Ann. App. 

Biol., XV, 4 (Nov., 1928), pp. 563-585 } 3 pi.) 163.23.) 

The Influenco of Environmental Conditions on tlio Dev^elopment 
of the Angular Loaf-Spot. Disease of Cotton. R, H, Stoughton, 
(Ann. Ap[). Biol., xv, 3 (Aug., 1928), py). 333-341.) [63.23.J 
The Mo.saic Disease of the IToyi : CJrafting Experiments, I, 
E, S. Salmon and W, M, Ware, (Ann. Ay)p. Biol., xv, 3 (Aug., 
1928), pp. 342-351.) [63.23.] 

Note on “Black Rot” of Cruciferous Plants. //. Worynald and 
A. M, Frampton, (Ann. Rept. East Mailing Res. Stn., 1926 
Rn<l 1927, II, Supfilemont, y>j). 108-110 [-1 y>l.) [63.23.] 
Bacterial Diseases of Stone-Fruit Trees in Britain : I, Preliminaiy 
Note on Bacteriosis in Plum and Cherry Tre(\s. //. Wormald, 
(Ann. Rept. East Mailing Res. Stn., 1926 and 1927, ii, Supj>le- 
ment, pp. 121-127 + 2 yd.) [63.23.] 

The Pathology of the Raspberry : A Summary of Results of 
Recent Research at East Mailing. R, V, Harris, (Arm. Rept. 
East Mailing Res. Stn., 1926 and 1927, ii, Sij[)i)lement, yjy). 
128-134.) [63.23 ; 63.24-41.] 

Development of Storage Diseases in Sugar Beets Resulting from 
Hook Injury. G, M, Tompkins and S, B, Nuckols, (Phyto¬ 
pathology, 18, 11 (Nov., 1928), pp. 939-941.) [63.3433 ; 

63.24-34.] 

Localization of Resistance to Powdery Miklew iii the Barley 
Plant. J, R, Mackie. (Phytopathology, 18, 11 (Nov., 1928), 
pp. 901-910.) [63.24.] 

Observations on Rhynchosporiuni secalis (Oud.) Davis, Leaf 
Blotch of Barley and Rye. F, T. Brooks (New Phytologist, 
xxvii, 4 (Nov. 30, 1928), pp. 215-219.) [63.24.] 

Preliminary Report on the Incidence and Control of Aj)y>le Scab 
and Apple Mildew. A, M, Frampton, (Aim. Rept. East TSTailing 
Res. Stn., 1926 and 1927, n, Suyiyilement, yip. 96-107.) [63.24.> 



1096 


Selsctsd Contents of Pbriooioals. [Feb., 1929. 


Inociilation Experiments with the Downy Mildews of the Hop 
and Nettle (Pseudoperonoapora humili (Miy. et Taka.) Wils. 
and P. urticae (Lib.) Salmon et Ware). E, S, Salmon and W. M, 
Ware, (Ann. App. Biol., xv, 3 (Ang., 1928), pp. 352-370.) 
[63.24.] 

A Disease {Diplodina lycoperaici) of the Strawberry Plant. T, 
Small, (Jour. Pom. and Hort. Sci., vu, 3 (Dec., 1928), pp. 
212-215.) [63.24.] 

Some Recent Advances in the Control of Insect Pests. F, V, 
Theobald, (Masters’ Memorial Lectuies, 1928.) (Jour. Roy. 
Hort. Soc., LHI, 2 (July, 1928), pp. 201-219.) [63.27 ; 63.295.] 
The Common Green Capsid Bug. F. R. Petherbridge and W, H, 
Thorpe, (Ann. App. Biol., xv, 3 (Aug., 1928), pp. 446-472.) 
[63.27.] 

Studies on OacineUa frit Linn. Observations on Infestation and 
Yield, Susceptibility to Infestation, Recovery Power, the 
Influence of Variety on the Rato of Growth of the Primary 
Shoot of the Oat and the Reaction to Mtanurial Treatment. 
N. Cunliffe, (Ann. App. Biol., xv, 3 (Aug., 1928), pp. 473- 
487.) [63.27.] 

Observations on the Disease of Oats caused by the Stem Eelwonn 
AnguiUulina dipsaci (Kuhn, 1857). D, Robertson, (Ann. App. 
Biol., XV, 3 (Aug., 1928), pp. 488-498.) [63.27.] 

The Red Spider Mite {Tetranychtts tclarius L.). E, Speyer, (Jotir. 

Pom. and Hort. Sci., vit, 3 (Dec., 1928), pp. 161-171.) [63.27.] 
The Turnip Mud Beetles (Helophortis ragosus Ol. and Ilelophonis 
porculua Bedel). F. R, Petherbridge, (Ann. App. Biol, xv., 4 
(Nov., 1928), pp. 659-678-f 1 pi.) [63.27.] 

The Metamorphosis and Biology of Rhynchaenus alni L. 
(Coleoptera). J, N, Oldham. (Ann. App. Biol., xv, 4 (Nov., 
1928), pp. 679-698.) [63.27.] 

Tlie Black Currant Gall Mite on Red Currants. A. M, Massee, 
(Ann. Rept. East Mailing Res. Stn., 1926 and 1927, ii. Supple¬ 
ment, pp. 151-152.) [63.27.] 

Note on the Use of Tar-Distillate Spraying and of Gremsebanding 
against the Woolly Aphis of Aj^ple (Eriosoma Innigerum. 
Hausm). R. H. Le Pelley. (Ann. Ropt. East Mailing Res. Stn., 
1926 and 1927, ir. Supplement, pp. 163-156.) [63.27 ; 63.295.] 
Tar Distillate Trials in Kent and West Sussex in 1928. F, V, 
Theobald, (Jour. Pom. and Hort. Sci., vn, 3 (Dec., 1928), pp. 
199-211.) [63.27 ; 63.295.] 

Further Experiments with Tar Distillate Washes. A, M, Maaaee 
and W, Steer, (Ann. Rept. East Mailing Res. Stn,, 1926 and 
1927, n. Supplement, pp. 137-150.) [63.295.] 

The Action of Sulphur as a Fungicide and as an Acaricide, 
Part I. W. Qoodwin and H. Martin, (Ann. App. Biol., xv, 4 
(Nov., 1928), pp. 623-638.) [63.295.] 

Some Experiments with Calcium Cyanide as a Control for Plant 
Parasitic Nematodes. W, E, H, Hodaon and Gordon W, Gibson. 
(Ann. App. Biol,, xv, 4 (Nov., 1928), pp. 639-648.) [63.295.] 
Laboratory Experiments with Non-Arsenical Insecticides for 
Biting Insects. C, T. Oimingham and F, Tattersfield. (Ann. 
App. Biol. XV, 4 (Nov., 1928), pp. 649-668-1-1 pi.) [63.295.] 
English-Grown Pyrethrum as an Insecticide, I. J, C, F, Fryer^ 
F. TaUerafidd and C, T. Gimingham. (Ann. App. Biol., xv, 3 
(Aug., 1928), pp. 423-446.) [63.296.] 

Fumigation with Calcium Cyanide Dust. H, J, Quayle, (Hilgardia, 
3, 8 (Apr., 1928), pp, 207-232.) [63.2946.] 

ll-lnted uxidef the Authority o/ His Najsstv's 8tationkrt bmcE 
by the London CiUedunlau Prew Ltd., 74 Swinton Street, Grey's Inn Eoad, London. W.C.l 

—wie970 
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NOTES FOR THE MONTH 

At the present time, farmers are daily wrestling with the 
question of expenditure, the object being to reduce costs. 

8uch items as labour and feeding stuffs 
Fann Management call for critical examination. Broadly 
and Labour speaking, there is little or no surplus farm 
labour available. Year in, year out, the 
farm must carry a regular staff, and conditions ai‘e such that 
useful, productive work must be found for the normal staff at all 
seasons. Few farmers are in a position to take on or pay off 
staff at will, even if they desired to do so. They consider 
themselves fortunate if at specially busy seasons they can call 
upon migrant or other casual labour to help them out. 

Nowadays, no farmer can afford a slack time at any season : 
cropping and stocking have to be so ananged as to keep a 
regular staff fully (employed throughout the year. This some¬ 
times entails readjustments of the farmer’s general plan of 
campaign. The grass farm, except where it is run on the* 
principle of the shepherd and his dog, is unbalanced in respect 
of whole-time productive employment. The labour, horses and 
equipment required for dealing with it are capable of under¬ 
taking some arable cropping which, in the circumstances, 
means relatively cheap production. There is then, with the 
arable, a smaller cash outlay for exjxjnsive feeding stuffs for 
the cattle in the off-season of the year ; for good cattle food can 
usually be grown at present more cheaply than equivalent 
concentrates can be purchased. 

Here we have a definite relationship between labour and 
feeding stuffs. The fact is, we had become so used to cheap 
feeding stuffs in convenient form that home-grown foods were 
not sufficiently considered ; at any rate, their value was in 
real danger of being overlooked. Force of circumstances is 
now directing our attention once more to the feeding methods 
of former times—grass, as far as it will go, followed by hay, 
straw, roots, or similar vegetable forage, and home-grown com, 
with just a hint of cake as a ketchup. Production per cow, or 
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per bullock, may suffer a little by the change, but that does not 
necesiBarily mean that output per acre will fall, and the strait* 
ened farmer stands to gain not only in pocket but in peace of 
mind. 

An arable farm may similarly be unbalanced in respect of 
the spread of labour. Too great an area of roots may mean 
scamped cultivations and a heritage of weeds. Varieties of 
seed, mamirefl, methods of drilling, and so on, all play their part 
in obtaining satisfactory crops, but they only begin to operate 
after the plant is up. The fundamental requirement of good 
arable cultivation is a full and regular plant, and that depends 
mainly on a proper seed-bed. It is generally more economical 
to cultivate a small area thoroughly than a lai^e one 
inadequately ; and, in most circumstances, any surplus arable 
may usefully be devoted to other food crops, such as temporarj^ 
ley or lucerne. There is no proof that modern seed mixtures are 
unsuited to most soils for this purpose, even to the somewhat 
peculiar conditions of East Anglia. Temporary grass, too, 
relieves the pressure of summer work, provides employment for 
men and horses in winter when other land is unploughable, 
supplies hay of the highest feeding quality, or grazing for sheep 
during the greater part of the year, and, when broken up, 
gives a seed-bed enriched and made friable by the beneficent 
action of nature. 

)K Hi ♦ Xc 

Reference has in the past been made in this Journal 
to the fact that the Pig Industry Council is working by means 
of committees, to each one of which the 
Pig Industry Council has referred one or more matters 

Council of primary importance. One of these 

committees, which is inquiring into veter¬ 
inary problems, has been asked to ascertain the swine 
mortality from certain known diseases and to suggest steps 
to reduce this mortality. 

Whereas, however, there are in existence certain statistics 
of swine mortality due to the notifiable diseases, namely, 
foot-and-mouth disease, swine fever and anthrax, no such 
records are available in the case of other diseases of pigs, and 
it is therefore extremely diflioult to measure losses due to 
such diseases as swine erysipelas, worms, tuberculosis and 
pneumonia. 

The Veterinary Committee of the Pig Industry Council 
has therefore determined to invite the assistance of breeders 
and feeders throughout the obuntry. 
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Any breeder or feeder of pigs who will supply mortality 
statistics kept by him—i.c., figures as to deaths in his herd, 
enumerated under the difiFerent diseases—is therefore asked 
to write to the Secretary, Pig Industry Council, 10 Whitehall 
Place, S.W. 1, for a copy of a questionnaire, which will show 
him the nature of the information required. Letters so 
addressed need not be stamped. 

♦ He He i|( )|e ail 

The series of practical demonstrations of improved 
methods of marketing agricultural commodities in¬ 
augurated by the Ministry in 1927 
Mftrkft t in g will be continued during the forth- 

Demonstrations coming agricultural show season. A 

at Aaricuitural list of selected shows at which demon- 

Shows strations will be given and the subjects to 

be dealt with at each is appended. This 
list is subject to slight revision. 


Show 

Place 

Date 

Subject 

Oxfordshire 

Banbury 

.. May 14-15. 

. Pigs 

Bath and West. . 

Swindon . . 

.. May 22-25. 

Pigs, cattle,poultry, 
cereals, potatoes, 
fruit, the National 
Mark 

Royal Counties. 

Southampton 

.. May 29 • 
June 1 

Pigs, poultry, coroals, 
potatoes, fi'uit, tlie 
National Mark 

Cambridgeshire 

Ely 

.. June 4 

Cereals, potatoes 

Three Counties. 

Gloucester 

.. Jime 4-6 .. 

Fruit 

Suffolk .. 

Bungay . . 

.. June 6-7 . . 

('Oroals, potatoes 

Essex 

Witham .. 

.. June 12-13 

Cereals, ])otatoes 

Sta.ffordshire 

Stafford . . 

.. Jime 12-13 

Pigs 

Leicestershire . 

Lei(io.ster 

.. June 14-16 

Cattle 

Royal Norfolk . 

King’s Lynn 

.. June 19-20 

Pigs, cereals, pota¬ 
toes, the National 
Mark 

Lincolnshire 

Sleaford . . 

.. June 26-28 

Pigs, cattle, poultry, 
cereals, potatoes, 
fruit, the National 
Mark 

Peterborough .. 

Peterborough 

.. July 2-4 .. 

Cereals, jiotatoos 

R.A.S.E. ' .. 

Harrogate 

.. July 9-13.. 

Pigs, ])oultry, cattle, 
cei’eals, fruit, pota¬ 
toes, tlie National 
Mark 

Royal Lancashire Blackburn 

.. July 31- 

Aug. 3 

Pigs 

Royal Welsh .. 

Cardiff .. 

.. August 7-9 

Pigfe>, poultry, cattle, 
cer<>als, j>otatoes, 
fruit, the Notional 
Mark 


4d2 
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Aooordino to returns made to the Ministry by the beet 
— . „ , sugar factories operating in Great Britain, 

Fmacnono quantity of home-grown beet sugar 

IT rriH T^”" manufactured during January, 1929, to- 
jsee oagar gether with the quantity produced during 

the corresponding month in 1928, was:— 

Cwt. 

January, 1929 183,650 

January, 1928 471,656 

The total quantities of sugar produced during the two 
manufacturing campaigns to the end of January were :— 

Cwt. 

1928-29 .■ 3,898,687 

1927-28 3,787,871 


The Minister’s Letter The following letter was addressed 
to Accredited "Egg by the Minister of Agriculture on 
Packers January 31 to each accredited packer 

under the National Mark Egg Scheme 

Dear Sib, 

Agbicultoral Produce (Grading and Marking) Act, 1928. 

I am glad to see that you have been registered as a packer 
under the National Mark Egg Scheme, a distinction on which 
you will, perhaps, allow me to congratulate you. I hope you 
will very soon experience the advantages of registration. 

The Nationed Mark is the haU-mark of quality for agricvitural 
produce, and its reputation can only be maintained by 
scrupulous adherence to the conditions under which it may 
be used. Begistration, therefore, carries with it a serious 
responsibility, since nothing less than the reputation of the 
National Mark hets been confided to your safe-keeping. As 
doubtless you know, the same National Mark as that you are 
using is being used by our fruit packers and, quite shortly I 
hope, will come to be used on all kinds of home produce that 
lend themselves to grading and marking, so that your respon¬ 
sibility extends, in fact, far beyond the horizon of the egg 
trade. It is true that the scheme rightly has its own penalties 
for negligence and, if necessary, these will be rigidly enforced 
in the interests of all concerned. But the question of penalties 
will never arise if everyone remains hyal to the scheme. 
Prevention is far better than cure. The Mark must not be let 
down by the packing stations I 
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1, therefore, appeal to you very earnestly to regard it 
08 a matter of 'personal honour to see that the conditions which 
you have accepted as governing registration under the 
scheme are strictly observed in all ways and at all times. 
I know that I shall not appeal in vain. 

Yours faithfully, 

(Sgd.) Walter Guinness, 

Minister of Agriculture ami Fisheries, 


The Ninth Amiual Report of the N.I.A.B. Council records 
some interesting points regarding the progn^ss of the Institute 
during the 1927-28 season. Arrangements 
National Institute have been made for the equipment of 
of Agricultural the headquarters' trial ground with a 
Botany granary and seed-drying and cleaning 
plant. This equipment is intended to 
ensure that reliable and uniform supplies of seed shall be ready 
in good time for each year’s trials, but it will also enable 
the Institute to keep the growing and cleaning of any new 
varieties for market in its own hands until they are in com¬ 
paratively large bulks, and it will be possible to offer regularly 
to seed and corn merchants pure stocks of non-proprietary 
varieties of proved merit. The original supplies of seed will 
be drawn from the Cambridge Plant Breeding Institute, and 
will be renewed at regular intervals. It is proposed, for the 
present, to aim at building up a stock of Square Head’s 
Master, Yeoman, Little Joss, Wilhelmina and Iron III wheats ; 
and Grey Winter—a stock of Abundance that has been kept 
free from Helminthosporium —^Thousand Dollar and Golden 
Rain oats. A number of new varieties of barleys and wheats 
are under trial, and it is hoped that some of these will soon 
be approved for placing on the market. 

The number of samples tested at the Official Seed Testing 
Station during the 1927-28 season has broken all previous 
records, the total being only seven short of 30,000. The 
number shows an increase of 14 per cent, over the 1926-27 
season, and is due principally to the receipt of 2,800 more 
samples of cereals and pulses than in the previous season. 
Other special activities of the station include the growing on 
of more than 600 plots of white clover in order to check the 
distinctions made in the laboratory between wild white and 
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Dutch white clover samples. Similar work is being carried 
out with the object of discriminating between early and late 
flowering t 3 ^s of red clover, and also to determine their 
nationality. 

Ill addition to the normal work of the Potato Testing 
Station in connexion with yield, immunity and synon 3 mi 
trials, the Staff of the Station have been successful in 
developing a method, originally devised by Miss Gl 3 mne, of 
Rothamsted, for testing indoors the reaction of potatoes to 
wart disease ; tliis can be used on a practical scale and give 
reliable results within a few weeks at any time of the year. 


As an indication of the effect of a standard grading system 
in raising the quality-level of production, no better example 
could be found than that contained in an 
Grading address at Belleville, Eastern Ontario, 

Stimulates on January 4, 1929, by Dr. J. A. Ruddick, 

Quality Dairy Commissioner for Canada. Com- 

Production menting on the position of the Canadian 

cheese industry in the 1928 season, 
Dr. Ruddick emphasized the influence of quality both on 
demand and on the pockets of the cheesemakers themselves. 

Before the year 1923, when standard grades for cheese were 
adopted in Canada, little progress was made in the improve¬ 
ment of quality. With grading and the publication of grading 
records, however, a wider recognition of the importance of 
quality became apparent, so that a definite increase in the 
proportions of cheese classified in the higher grades has taken 
place. This is shown by the following figures :— 


1923 


Boxes Oraded 

.. 1,468,129 

Per cent . 
Special and 
First Grade 
78*0 

Per cent . 
Increase 
Special and 
First Grade 

1924 


.. 1,684,369 

84-7 

6-7 

1926 


.. 1,896,112 

86-9 

1*2 . 

1926 


.. 1,846,681 

88-3 

2-4 

1927 


.. 1,472,333 

87'4 

0*9 Dec. 

1928 

.. 

.. 1,667,182 

93*1 

6*7 Inc. 


These figures illustrate the efficacy of grading in stimulating 
a higher quality production. The important point is tha4i 
an increase in the proportion of the total output which realizes 
the best prices means that relatively better returns accrue to 
the industry as a whole. 
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This Society was formed in 1920 by a small group of 
Wool prominent Kent sheep breeders, and in 

Growers. Ltd. 

Its progress since that date has been 


consistent. 

as indicated 

in the following tabic :— 

Overhead 

Year 

Members 

Capital 

£ 

Fleecer 

handled 

Nel Sale^ 

£ 

charges 
(per lb.) 
d. 

1920 

75 

611 

25,000 

12,500 

U 

1921 

101 

688 

25.000 

8,500 


1922 

165 

894 

45,000 

16,601 

li 

1923 

407 

1,517 

95.000 

51.617 
74,41 a 

1 

1924 

501 

1,813 

120,000 

1 

1925 

705 

2,201 

149,000 

71,888 

j 

1926 

765 

2,298 

163,000 

76,727 

i 

1927 

824 

2,399 

164,000 

83,212 

1 

1928 

. . 1,024 

2,728 

209,460 

127,315 

1 


A full description of the working of the Society will be 
found in two of the Ministry’s Reports, namely, Economic 
Series No. 1, Co-operative Marketing of Agricultural Produce in 
England and Wales, and Economic Scries No. 7, Wool 
Marketing in England and WaleJi.'^ The Society has the 
support of the Kent County Branch of the National Farmers’ 
Union. Full particulars can be obtained from Mr. F. C. J. 
Swainson, Kent Wool Growers, Ltd., Dover Place, Ashford, 
Kent. 

S|! ]|! % 9|C JK |{C 

As a corollary to clean milk competitions, many county 
authorities organize milkers’ contests among the employees 
of the competitors and other regular 

Revised Scheme milkers as a test of their capabilities, 
for Blilkers’ and as a convenient and fruitful method of 
Competitions effecting and maintaining a high standard 
of efficiency. These contests arouse great 
interest among milkers throughout the country, as they may 
properly be regarded as the preliminary rounds of a national 
competition culminating in the final contest organized by the 
British Dairy Farmers’ Association at the London Dairy 
Show, in which selected representatives from many counties 
take part. 

With the object of securing some measure of uniformity 
of judging in the county milking competitions, the Ministry 


* These Reports can be obtained from H.M. Stationery Office, 
Adastral House, Kingsway, W.C. 2, price Is. 8Jd. and 7Jd. post free, 
respectively. 
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in 1925 issued a scheme which was drawn up by the com¬ 
mittee appointed to advise on the conduct of clean milk 
competitions. This scheme was widely adopted by county 
authorities and, in addition, was used in connexion with the 
competitions at the London Dairy Show. 

The experience of the last few years, however, has made 
it evident that some modification of the original scheme is 
desirable, and the Ministiy, with the assistance of experienced 
judges, whose co-operation was arranged through the British 
Dairy Farmers’ Association, has revised the scheme accordingly. 
The main alteration is the omission of marks for “ time taken 
in relation to quantity of milk produced,” and the substitution 
of an allowance for carrying through the whole of the opera¬ 
tions without imdue loss of time. The amount of milk pro¬ 
duced in relation to the time occupied is largely influenced 
by the characteristics of a particular animal and in many 
cases an unfair estimate of the capabilities of a competitor 
resulted from this comparison. A further modification of the 
original scheme provides that the cleanliness of the milk shall 
be judged on the result of the filter pad as obtained by the 


use of an approved sediment tester. 

The revised scale of marks is as follows :— 

Cleanliness and type of equipment used .. .. .. 5 

Personal cleanliness of milker and suitability of dress .. 4 

General style of approach and management of cow .. 5 

Preparation of cow .. .. .. .. .. 6 

Management of foremilk .. .. .. .. .. 5 

Skill in milking (grip, motion and style) .. .. .. 25 

Efficient stripping .. .. .. .. ,. 15 

Cleanliness of milk (Sediment Test).. .. .. .. 20 

No undue waste of time in any of above operations .. 15 


100 

Copies of the revised scheme (Form A 241/T.D.) have 
been circulated to Local Education Authorities in England 
and Wales, together with some notes on the practical 
application of the score-card, and steps are being taken to 
bring the scheme to the notice of local societies which may 
be concerned with the management of milking competitions. 

It is hoped that the new scale of marks will be adopted by 
the British Dairy Farmers’ Association and that the judging 
of their contests at the London Dairy Show will be carried 
out in accordance with the conditions of the revised scheme, 
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THE PRODUCTION OF EARLY LAMB ON 
A GRASSLAND SMALL-HOLDING 

Thomas Shaw, M.C., N.D.A., 

Seale-Hayne Agricultural College. 

The small'holding on which this work was conducted is oi\e 
of 26 acres, devoted in the main to the production of milk. 
The holding, which is entirely grass, is farmed intensively 
under a recently introduced system of management. It 
comprises what were originally two outlying fields of the 
College estate, situated at an elevation of 460 ft., and over^ 
Ijdng the Upper Devonian system, the characteristic rocks of 
which are the sandstones and shales. The latter, locally known 
as “ shillet,” constitute the sub*soil of these fields, and lie 
very near the surface. 

One of the fields consists of 16 acres of old pasturage of fair 
qualit}’', mainly perennial rye-grass, the meadow grasses, and 
some wild white clover. This field, for the purposes of farming 
the holding, had, at an earlier date, been divided into eight 
paddocks, each of 1*8 acres, with a paddock of one acre in 
which are now situated the farm buildings. The other field 
is a 10-acre hay field, which was seeded down with a complex 
mixture in 1922, It has a northerly aspect, and is very weedy, 
but has a herbage which is mainly good. 

The poor nature of the soil of the holding, and its comparative 
lack of depth, make the land very susceptible to drought, and 
the general situation is such as to give the maximum exposure 
to the prevalent south-westerly winds. 

A flock of 50 South Devon ewes was purchased towards the 
end of July, 1927, from local markets in the Ashburton district. 
For the most part they were in only fair condition, and this 
made it possible to keep them in an improving state whilst 
they were still with the ram. Many local flocks in the same 
season were in an almost half-fat condition during the tupping 
season, which was due to the flush of grass prevailing in July 
and August, following the much delayed growth in the spring. 
This tended to reduce the chance of good lamb crops ; and, 
by going to the higher and poorer districts for the ewes which 
were to compris ‘ the “ flying flock,*' it was hoped to avoid 
this limitation. A certain measure of success attended this 
policy ; during a most difficult lambing season, a higher 
percentage of lambs was obtained than was common in the 
south-west of England during the same year. 

Management before Lambing —The ewes were brought on 
to the holding on August 1, when they were run with a good 
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type of shearling Hampshire ram on the aftermath of the 
lO-acre hay field. This cross is very extensively employed in 
the south-western counties for the production of lambs suitable 
for early fattening, the Hampshire sire being generally preferred 
to the Suffolk or Dorset Down on account of its size, although 
the latter are also used to a considerable extent. 

The ram was with the flock from August 1 to September 18, 
and during this period the ewes were receiving an allowance of 
I lb. crushed oats per head per day. The practice of “ flushing ” 
the ewes before tupping is not usually followed in the locality, 
but, where it is observed, it is usual to rely on concentrated 
food up to as much as 1 lb. per day, rather than on the more 
effective clover aftermath, which is for the most part reserved 
for the dairy herd. 

It would have been difficult to obtain on the holding the 
changes of keep that are necessary to maintain the ewes in 
thriving condition whilst still with the ram ; and arrangements 
were therefore made whereby the flock could be agisted in 
the locality on several grazings in fresh condition. This 
practice of “ agistment was followed intermittently through 
the winter, the local custom being to provide all keep—no 
concentrates—and all labour for a charge of 4d. per ewe per 
week. The flock was accordingly away from the holding from 
August 22 until October 1, during which time they were 
getting regular change of keep. The ram was removed on 
September 18, and all concentrated food was discontinued. 

The following table shows the movement of the flock until 
the commencement of the lambing season :— 

TABLE 1. 

Date Locality of grazing Concentrated food 

Aug. 1-10 .. Aftermath on holding.. .. \ lb. crushed oats 

pr. ewe pr. day 

„ 10-22 .. Paddocks 6, 7 and 8 on holding „ „ 

„ 22-Sept. 18 Agisted . . .. .. . . „ „ 

Sept. 18-30 .. „ .. .. .. .. - 

Oct. 1-30 .. Paddocks 1-6 on holding .. - 

Nov. 1-30 .. Agisted .. .. ,. .. - 

Dec. 1-8 .. „ .. .. .. .. - 

Dec. 8-27 .. Hay field on holding .. .. - 

During the period August 22 to September 18 the flock was 
moved on to fresh keep every four or five days, and their 
condition was an improving one until the end of the tupping 
season. 

The ewes returned to the holding on October 1 and were 
grazed over the first five paddocks, which had been rested for 
four or five weeks. There was, approximately, six days' keep 
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on each of the paddocks, and after these had been completely 
grazed the ewes were again away from the holding until 
brought back on December 8 for lambing. 

After the rt'inoval of the sheep, paddocks 1 to 5 were eaten 
down by bullocks and in-calf heifers until November 20, when 
they were harrowed, and each paddock was given a top-dressing 
of 1 cwt. per acre sulphate of ammonia. It was intended to 
apply this top-dressing during the first week of November, 
but as there was still keep on the grazings, the application was 
delayed until early in December. The applications of sulphate 
of ammonia were made on the respective paddocks at intervals 
of six days, so that paddock 4 received its nitrogen six days 
after paddock 5 ; and paddock 3 six days after paddock 
4 ; and so on. It was the intention to fatten both ewes and 
lambs off this speciaDy treated grazing, and it was hoped 
that by varying the dates of manurial treatment a succession 
of early grazings would be obtained, which would make it 
possible to fatten out the lambs in good time for the early 
spring lamb trade. 

Management after Lambing. —The ewes most advanced in 
lamb were drafted from the holding on to convenient fields 
situated in the neighbourhood, where lambing took place. 
For 14 days before lambing, the ewes received | lb. per 
head per day of concentrated food, consisting of a mixture 
of equal parts linseed cake, crushed oats and maize meal. 
This was increased very shortly after lambing to 1 lb. per head 
per day. No hay was given throughout the feeding, and the 
cake allowance was all the more necessary on account of the 
comparatively poor nature of the keep available. It was 
essential to keep both ewes and lambs thriving until the grass 
was ready for them, and by February 20 the cake allowance 
had reached 1| lb. per head per day. 

On March 4, there was sufficient growth on paddock 5 to 
accommodate, at any rate, the more forward lambs and their 
dams ; and on that day 27 ewes and 34 lambs were drafted 
on to it. 

Management of Ewes and Lambs on the Early Grass.— Three 
fa^ctors operated against any earlier use being made of the 
manured grazing :— 

1. An excessively wet and cold winter resulted in much delayed 
growth. 

2. The nitrogenous top-dressings did not go on as early as had 
been originally intended, so that whatever stimulus was to be 
derived from these applications was delayed. 

3. The paddocks could have been stocked quite a week earlier, 
but it was considered sounder policy to wait until there was 
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ample keep in front of the sheep, mther than to have derived 
whatever advantages there might have been in the slightly 
earlier stocking, and have with it the serious risk of a shortage 
of keep. 

With regard to this latter point, it must be remembered 
that the whole flock had to be fattened off the specially treated 
nine acres of grazing, and that once the flock was established 
on it, there it had to remain until ready for market. It was 
of the utmost importance to the success of the undertaking 
to have an ample supply of good grazing for fattening; and 
the date of drafting the flocks on to the grass was delayed for 
longer than seemed necessary. 

On March 4, the grass on paddock 5 was several inches 
deep ; it was very thick, and appeared, by the extreme fineness 
of the leaves, to be very tender. It presented an altogether 
unusual appearance ; it was spring grass with more succulence, 
and a better colour. In order to make the fullest possible use 
of it, it was decided to fold the ewes over each paddock, and 
to allow the lambs to run in front of the ewes and so have 
the pick of the herbage. 

This method of folding was secured by the mode of fencing 
illustrated in Figs. 1 and 2. Sheep netting was employed at 
each end of the “ folding ” fence, the middle portion of which 
consisted of iron hurdles sufficiently spaced to allow of easy 
access to and fro of the lambs. There was thus only one 
fence to move, the ewes being allowed to run back over the 
folded groimd. 

Table II illustrates the movement of the ewes and lambs 
the first time that they were folded over the paddocks. 

TABLE II. 


Paddock 1 Paddock 2 Paddock 3 I’addock 4 Paddock 5 


FoU 19 
March 30 

Fold 12 
March 22 
,, 23 

FoU 11 
March 21 
» 20 

Fold 4 1 

March 11 
„ 12 

1 Fold 3 
March 10 

1 „ 0 

FoU 18 
March 29 

FoU 13 
March 24 

FoU 10 
March 19 

FoU 5 
March 13 
„ 14 

FoU 2 
Mflrch 8 

Fold 17 

FoU 14 

FoU 9 

FoU 6 

» 7 

March 28 

March 26 

March 18 

March 15 

FoU 1 

FoU 16 

FoU 16 

Fold 8 

FoU 7 

March 6 

March 27 

March 26 

March 17 

March 16 

„ 6 


The vertical lines in the above table are the permanent 
fences running north and south between the paddocks ; the 
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tiG. 3.— (a) Condition of paddock after btockiiig. (fj) A ^lC“^l^ly sto( ked paddock. 
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horizontal dotted lines show the positions of the fold in each 
paddock. 

After the completion of the grazing on paddock 5, it was 
decided to make four folds per paddock rather than three, 
as this would give a greater change of keep and also minimize 
waste of keep due to damage by treading. The approximate 
size of each fold was very slightly less than half an acre ; the 
flock thus got a change of fodder almost daily. 

During the period March 10-14, there were several severe 
frosts, which resulted in some damage to the herbage in the 
fold. The flock were removed from the paddock by night for 
these few days, and the difficulty did not present itself again. 
There seems to be little doubt that the class of herbage 
obtained from this treatment is more susceptible to damage 
by frost than what may be termed “ ordinary ” grass. The 
whole area suffered slightly from blackening during the cold 
spell, but only on the stocked folds was the rlamage at all 
serious. 

After a paddock had been eaten down it was harrowed 
and the droppings were effectively distributed. 

On March 31, the flock commenced to go over the paddocks 
for the second time, and during this period, for reasons to be 
explained later, only three folds per paddock were employed. 
Again the flock was moved daily on to a fresh fold, except 
on one or two occasions where there was unevenness in the 
keep available. 

Cake Allowances. —The ewes had been receiving up to 1^ lb. 
of concentrated food each per day before being drafted on to 
the early grass. The nature of the keep was such as to make 
this necessary to maintain their milk, but the Iresh grass on 
the paddocks offered something very much better than the 
grazings they had hitherto been on. The cake allowance 
was therefore reduced steadily from IJ lb. as at March 4 to 
J lb. per head per day by March 25. It was possible to effect 
this economy without any loss in condition of either ewes or 
lambs. 

For the first few days on the grass, there was a tendency 
to scour, but a modification of the cake mixture eventually 
corrected this. The mixture fed from March 5 onwards was 
one of equal parts decorticated earthnut cake, crushed oats 
and maize meal. 

The lambs, which were running over the grass in front of 
the ewes, commenced to receive concentrated food outside 
the fold on March 4, their first day on the paddocks. A mixture 
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was fed consisting of equal parts linseed cake, bran, crushed 
oats, flaked maize, locust beans, malt culms, and broken peas. 

It was several days before they began to avail themselves 
of it, and on March 7 an allowance was made up to the limits 
of their appetite, viz., J lb. per head per day fed in two feeds. 
The grass, as has been explained, was not available as early 
as it was hoped it would be, and it was therefore necessary 
to push on the lambs as rapidly as possible. 

Everything was done to encourage their consumption of 
concentrated food. From March 5 to March 23, the cake 
allowance per lamb was raised from J lb. per day to something 
between J lb. and J lb. per day, and it remained at this until 
the end of March when they had been through the paddocks 
for the first time. 

On March 31, the flock commenced its second series of folds 
over the paddocks. The grass had made an excellent recovery, 
and as will be seen from the number of folds secured—three 
per paddock—^there was ample keep. In spite of this, however, 
neither ewes nor lambs, and particularly the latter, continued 
to thrive as they had been doing previously. In an endeavour 
to improve on this state of affairs, a larger fold was used, 
and the cake allowance of the lambs was increased wherever 
possible. Their average daily allowance during this second 
jjeriod of folding was over J lb. per lamb per day—^practically 
double that during their first folding; yet they did not 
maintain their previous rates of growth. 

The average weekly gain of the lambs from March 4 to 
March 30 was from 3^-4 lb. per lamb per week live-weight 
increase : whereas, even with the extra caking, this figure fell 
from April 1 onwards to from 2-2^- lb. live-weight increase 
per lamb per week. 

Dilposal ol Ewes and Lambs.— The flock for fattening 
consisted of 46 ewes and 61 lambs, and of these only 27 ewes 
and 34 lambs were used in the first instance on March 5 for 
grazing on the paddocks. 

On March 26, the number was increased to 33 ewes and 
43 lambs, and after that date the depletion in the fattening 
flock due to sales of fat lambs and ewes was made up from 
the 13 ewes and 18 lambs not at that time on the paddocks. 
After March 26, the number of sheep on the grazing paddocks 
fluctuated from week to week, and this should be borne in 
mind when considering their caking and their response in 
live-weight gains. The whole of the flock was eventually 
fattened off from these nine acres of specially treated gra«zing. 
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The ewes and lambs were sold fat in local markets, one or 
two being disposed of privately. The best of the lambs went 
off the holding by the middle of April, and it was difficult 
to bring the remainder into really good fat condition. After 
the third week in April, the best grazing on the holding had 
to be given to the dairy herd, and all sheep sold after that 
date, 10 ewes and 2 lambs, were in only a half-fat condition. 

Profit and Loss Account. —The following account is a 
statement of profit and loss on the flock from the date of 
purchase until final disposal. 


Profit and Loss Account. 


1927 £ 

•s. 

d. 

1928 

£ 

s. 

d. 

J uly 31. To 36 ewes .. 84 

4 


Mar. 14. Rv 4 ewes. 6 lambs 




Aug. 1. To 16 ewes .. 39 

7 

0 

@9l8.t.. 

18 

4 

0 

To 1 ram .. 9 

19 

(1 i 

28. 5 ewes, 10 lambs, 




July 31 Cake prior to tujj- 



@ 84s. .. 

21 

0 

0 

to ping ; i lb. per 



3 barren ewes @ 




Sep. 18. head per day for 



l)5s. 

9 

15 

0 

7 weeks .. . . 4 

K) 

0 

5 fat lambs - 2 @ 




Dec. 27. Cake prior to 



59h., 3 @ nOs. .. 

13 

8 

0 

lambing: J lb. 



April 6. 1 fat lamb 

3 

2 

0 

[)er head per day 



11. 2 fat ewes @ 67s. 

6 

14 

0 

for 14 (hiys .. 1 

11 

4 

9 fat lamhs @ 43s. 

19 

7 

0 

1928 



12. 1 fat lamb 

2 

13 

7 

Jan. 1. Cake aft(ir lamb¬ 



14. 1 lamb .. 

1 

14 

5i 

ing, to cwos,totals 21 

0 

0 

15. 20 lambs, 15 owes 

87 

0 

0 

April 5. Cake to lambs .. 2 

4 

1 

25. 5 fat ewes @ 08s. 

17 

0 

0 

Agistment charges* 22 

9 

0 

June 5. 10 owes, 1 ram, 2 




Labour .. .. 7 

1 

b 

lambs .. 

29 

15 

0 

9 cwt. S/A .. ,5 

1 

3 

»Sep. 21. Hiruig out of ram 

5 

0 

0 

April 5. Rent, rates and 



(1927) Sales of 5 ewo 9 ,nd 




suridrio.st • • 1 

12 

0 

2 lanub skins .. 

4 

0 

0 

Ralance, being 







IhioriT .. .. 38 

10 10J j 






£237 13 6J I £237 13 6i 


♦ The agistment charges have been made to include all grazing on 
the holding up to March 5. 

t Sundries include proportionate charges for fencing, unexhausted 
manurial values, and similar entries. No allowance has been made for 
unexhausted values of feeding stuffs fed to sheep. 

X Auctioneer’s fees and market tolls have been deducted from the 
actual selling price, the figures given representing the not receipts. 

In spite of an exceptionally difficult winter, with its 
correspondingly heavy losses in both ewes and lambs, a very 
fair return was made. This in the main was due to the 
possession of really good grazings throughout March and 
April, on which it was possible to bring both ewes and lambs 
into fat, or in some oases half-fat, condition. It will be noticed 
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that ewes were sold out fat concurrently with the lambs, and 
in many cases they realized prices in excess of their cost. 
After the removal of their lambs, the ewes fattened extremely 
well, and their very favourable sale is another factor to be 
credited to the grazings. 

Conclnsioiia. —In view of the results obtained, and in the 
light of the experience gained in the management of the flock 
on the out-of-season ” grass, it seems reasonable to 
conclude :— 

1. That, provided land is in good condition, and that there 
is no reason for supposing it to be lacking in phosphate or 
potash, then an application of a suitable dressing of sulphate 
of ammonia in early November will provide a considerable 
amount of good keep as early as February or March. 

In the particular instance under review, grass was obtained 
two months before there was effective grazing in fields in 
the same district, and it was made possible to fatten out 
lambs successfully for the early and more profitable markets. 
In this connexion it should be noted that the nine acres of 
grass so treated was stocked very late in the autumn—a 
circumstance that might conceivably have operated against 
an earlier growth than was actually obtained. 

2. The grass obtained under such a treatment has a feeding 
value that makes it possible to fatten ewes and lambs 
successfully without the use of excessive supplies of concen¬ 
trates. Li the case described there is little doubt that, had 
it been possible to get the sheep on to the paddocks a week 
or two earlier, the cake consumption could have been 
appreciably lowered. 

3. It was possible to put into the markets fat lambs from 
grass, at the same time that lamb was reaching the market 
from the arable land. 

4. Where a system of folding can be practised in the manner 
described, it would be advisable to employ a greater area of 
grass than was possible in this particular case, and so avoid 
the dangers and drawbacks attendant when folding over the 
same land twice. The second fold is in the nature of “ stale- 
keep,’’ and, as indicated, is not conducive to good growth. 

5. If such grassland is stocked too heavily during the very 
early months of the year, such stocking will have a very 
serious limiting effect on the capacity of the grazing in May 
and June. 

The writer desires to acknowledge the oo*operatioa in this work of hia 
(colleagues on the Agricultural Statf of the Seale-Hayne (College and, 
particularly, that of Mr, Little, the manager of the small-holdingj 
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EDUCATION FOR AGRICULTURE 

Sir Daniel Hall, K.C.B., LL.D., D.Sc., F.R.S., 
Director of the John Innes Horticultural Institution; Chief Scientific 
Adviser, Ministry of Agriculture, 

(This article was cmdrih%ded by Sir Daniel Hall to the Decetnber, 
1928, issue of Nash’s Magazine, and is here reprinted, with 
slight amendments, by kind permission of the Editor of that 
periodical and of the Author,) 

Despite the dominance of industrial and commercial 
pursuits, a large number of English boys still feel a call towards 
farming or some form of country career. The sources lie deep 
in the history of the race ; and to many a man there is no 
occupation so intimately and permanently satisfying as that 
of drawing his living out of the land by growing crops or 
raising stock. However, as the towns increase and populations 
swell, the contacts between the great mass of boys undergoing 
education and the countryside become less, and the means 
of entry upon a rural career more remote, until it might 
almost seem that farming would become an hereditary career 
open in practice only to the sons and connexions of farmers. 
The present depressed condition of agriculture, and the 
comparatively small returns it appears to promise either for 
labour or for the employment of capital, further restrict the 
entry of boys into a business which now engages only about 
one-tenth of the population. But agriculture is still the 
indispensable basis of our civilization and the basal industry 
of the Empire as a whole. Indeed, in any survey of agriculture 
as a career the employment open in our overseas Dominions 
and Colonies must bulk large. 

Granting that many boys have a desire to live upon and 
by the land what openings are there before the boy who is 
still at school, and how should he direct his education in 
order that it should enable him to make his living by farming 
or some kindred occupation ? 

At the outset one limitation should be recognized. To a 
great extent farming in Great Britain is carried on by small 
one-man businesses, employing, say, from four to 20 
labourers, but no sub-managers or skilled assistants above the 
rank of bailiff or foreman, i.e. a specially experienced man of 
the labourer class. It follows that farming offers few or no 
subordinate posts into which an educated boy can normally 
enter at a comparatively low salary, but which will enable 
him to keep himself and will lead step by step, as he proves 
his efficiency, to the highest posts. This is the way in which 
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the great industries recruit their staffs. But only in a few 
cases is farming organized on these lines, and thus the 
opportunities for apprenticeship in a subordinate position of 
responsibility are few and occur irregularly. Roughly speaking, 
the boy who wants to fatm at home on hi& own account must 
have a call upon some capital. Posts there are, and manager¬ 
ships are to be found, but they are not the normal ordinarj' 
way of entry into the career of farming. 

I^et us now consider what the openings actually are for the 
boy who can afford a training, but then must make his own 
way. 

In the first category we may place what may broadly be 
termed “ the services.” There is a limited but growing demand 
for young men possessed of expert knowledge of agriculture, 
or of the cognate sciences, for the public services at home 
and abroad. In England, for example, the Ministry of 
Agriculture requires a certain number of inspectors, live stock 
officers, veterinary officers, and other officials with a technical 
equipment. There are a number of research stations, employing 
a staff of investigators, and there are agricultural colleges 
requiring teachers and advisory officers. The County Councils 
also employ agricultural organizers and instructors. There 
are, again, the Indian and Colonial services which employ 
administrative officers possessing general agricultural 
knowledge as well as specialists to deal with matters such as 
soil, plant diseases and plant breeding. Again, many of the 
great corporations, growing crops like cotton, nibber, copra, 
tea, etc., require both agricultural managers and scientific 
specialists. 

It is necessary that the candidate for this type of post 
should possess a degree or the diploma of an agricultural 
college. Further, we may divide the appointments into two 
classes, agricultural and scientific. In the first class come 
the administrators, the teachers of agriculture, the agricultural 
organizers, and the estate managers of the business corporations. 
To the second class belong the investigators, the teachers of 
subjects like agricultural chemistry and botany, the economic 
entomologists and mycologists (who are concerned with 
insect pests and fungi), the plant breeders, and so forth. 

Sdentifle AppohlimeiitS. —Considering first the latter group 
of men, there is general agreement that the scientific officer 
should begin by obtaining a degree in pure science, followed 
by a post-graduate training in his special subject. Indeed, 
the boy should take up his bent already at school, and the 
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openings and prospects are sufficiently attractive to suggest 
that parents and schoolmasters might put this career before 
boys of the right type, i.c., boys possessed of definite ability 
in a scientific direction with some inclination towards the 
country. 

The school course should be on the scientific side, and the 
boy will find more openuigs if this takes a biological rather 
than a mathematical trend. Agricultural chemists are, of 
course, wanted, and all the biological sciences should have 
a background of chemical knowledge, but the outfit of 
chemistry, physics and mathematics, which is the usual 
equipment of the boy passing through the scientific side of 
a secondary school, opens fewer doors to a career of an 
agricultural character than a more biological training. It is 
a matter of common knowledge at the present time that it 
is difficult to find men for the official posts offering themselves 
in such subjects as entomology and genetics, whereas pleutj^ 
of chemists are available, and one of the sources of this shortage 
is the neglect of biology in the schools, whicli reacts in turn 
upon the number of students of botany and zoology in the 
universities. It is not that highly specialized instruction is 
demanded from the schools, but rather that boys should then 
be made acquainted with the broad processes of life, should 
learn to understand how a plant grows and how an animal 
breathes and feeds. There is a general biological science 
which ought to be part of the equipment of every educated 
man, valuable for its own sake as adding to the meaning and 
interests of life, without legard to its possible professional 
use. It should include some acquaintance with the main 
features of the animal and vegetable kingdoms, their distri¬ 
bution and origin, and the elements of animal (and human) 
anatomy and physiology. This kind of knowledge at the 
school stage is essentially an affair of stimulus and interest 
rather than of exact knowledge ; it lacks the discipline and 
logic of physics or chemistry, and can rapidly be assimilati'd 
by a boy of reasonable intelligence ; but it is none the loss 
a good pieparation for life. In the schools it demands neither 
expensive equipment nor a large share of the time-table, 
provided tluit the teacher aims at stimulus rather than 
examinations, and duects the boy towards the books—and 
there RlO books—^whioh will kindle his imagination. 

Meantime also the boy should be using his summer holidays 
to get some touch with farming. He will have no time to take 
a specific course of instruction in agriculture, and yet, since 
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his later work will deal with problems of farming, his treatment 
of them will be all the better if he has some appreciation of 
the ordinary routine of the business. He will have to talk 
to farmers, not indeed as a farmer but perhaps as a chemist 
or mycologist, and he will talk more convincingly if he knows 
something of the way in which the members of his audience 
go to work, and can understand the limitations imposed in 
practice by men and money. The boy should get employment 
upon a farm during some of his summer holidays and long 
vacations : he may be called upon to pay a little on the first 
occasion, but he will soon be worth his keep, at least after he 
has learned to go out with the horses. 

School leads to the university; and by this time the boy 
should know his bent sufficiently to decide upon his subject 
—chemistry, botany, or zoology—^though in many universities 
his option will not have to be taken until after his preliminary 
(or intermediate) examination. For the study of a biological 
subject it will not matter if his school training has been but 
sketchy; many professors prefer a fresh mind if only the 
student be interested. It is now his business to stick to the 
accepted routine and to get the best degree he can : he need 
not trouble himself as yet about applied science, but as his 
course progresses he will begin to develop an attraction 
towards one or other branch of his subject, e.g., if he is a 
botanist, towards plant physiology or mycology or genetics. 

Having secured his degree, the student has still to obtain 
his professional training, and he may not be in a position to 
continue his education unassisted. There are, however, certain 
scholarships open. The Ministry of Agriculture awards annually 
research scholarships of the value of £200 for three years, the 
holders of which work at a research institution at home and 
then abroad. No guarantee of employment is given, but the 
holders have never failed to find immediate employment. 
The Colonial Office also offers scholarships, tenable for one 
year at a research institution at home, and for the second 
year at the Imperial College of Tropical Agriculture at Trinidad. 
These scholars, if satisfactory, are drafted into the Colonial 
Agricultural Service. The Empire Cotton Growing Corporation 
awards similar scholarships in order to recruit the technical 
officers which it requires. The Department of Scientific and 
Industrial Research also offers scholarships without any 
conditions as to the character of the research, whether pure 
or applied, in which the scholar will engage. There are other 
less regular and formal opportunities, but in one way or other 
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the man who seeks a career on the scientific side of agriculture 
must begin with a degree in pure science and continue with 
some specialized post-graduate training. 

Agricultural Appointments. —^The other group includes the 
administrators and teachers concerned with agriculture proper, 
not with agricultural science. As far as school is concerned 
they should follow the same course as the boys who aiu going 
to qualify in agricultural science ; they should acquire as 
much science as the school permits, especially on the biological 
side, and they should take every opportimity of gaining 
experience of practical farming. From school they must pass 
to an agricultural college, of which there are the two types 
—agricultural departments of a university (6.gr., Edinburgh, 
Glasgow and Aberdeen, Oxford, Cambridge, the Armstrong 
College at Newcastle, Leeds, Reading, Bangor and 
Aberystwyth), or the resident colleges (Wye, Harper Adams 
at Newport, Salop, the Midland College at Sutton Bonington, 
and the Seale-Hayne college in Devon). The course leading, to 
a degree or diploma requires two or three years, and in some 
cases the qualification is not obtained until the student has 
also put in a year’s practical work upon a farm. There are a 
certain number of scholarships obtainable, particulars of which 
may be obtained from the Education Office of the county in 
which the student resides. 

At the end of the college course thert‘ are again a few 
scholarships available. The Ministry of Agriculture offers 
annually four or five post-graduate scholarships which give 
the holders a year’s special study at home, e,g., in agricultural 
economics, and a year abroad, in order that the student may 
enlarge his experience by contact with a different system of 
agriculture. The Colonial Office offers scholarships leading to 
posts of an administrative character in the Colonial Agricultural 
Service, tenable for one year at home and for the second year 
in Trinidad. The Empire Cotton Growing Corporation also 
selects men for further training before appointment. Then^ 
are, however, not so many scholarships open to the agriculturist 
who has graduated as to the scientific worker, and the man 
we are considering will be best advised to consolidate his 
knowledge by a year or two of practical work upon a farm 
before he seeks an appointment. 

Of course this is more necessary to the town-bred student 
than to the man who comes from a farm and has early acquired 
a background of experience. A man of the latter type will 
make himself more valuable if he can put in a further period 
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of study in agricultural economics. While economics (and its 
grammar—book-keeping) forms part of every course of 
agriculture, it is so essentially the basis of sound management, 
and the guiding principle governing the teaching of agriculture, 
that it well repays a period of special study. A man thus 
equipped with a college degree or diploma in agriculture, 
some experience of practical farming other than that of the 
college farm, and an insight into economics and farm costing, 
should have no difficulty in obtaining an appointment. 

Students who Wish to Farm. —We have now to consider the 
boy who wants to farm but who has no scientific bent nor 
much likelihood of distinguishing himself in a college course. 
The determining factor must be whether he will be able to 
command some capital, say £1,600 or upwariis for ordinary 
farming, something less if he takes up market gardening or 
poultry keeping. He should still obtain some basis of technical 
instruction, and should join either a college for the course 
of two years, or one of the Farm Institutes, which give a 
course of a more restricted character extending through the 
winter months. It is a matter of divided opinion whether this 
course should precede or follow a period of one or two years’ 
work upon a farm. On the one hand it may be argued that 
only after he has acquired some acquaintance with farming 
will the boy appreciate the meaning and importance of the 
instruction which he receives ; on the other hand, there is 
the danger that if he breaks the habit of bookwork he will 
never come back to it. 

It may be suggested that the break between school and 
technical training ought not to be too long, and as in either 
case the boy must gain experience, after study at his college 
or institute, before he can set up in business for himself, the 
iifitial introduction to farming need not be a long one. Let 
the boy leave school at the Easter before he is going to join 
an ii^stitute or college, and put in the six spring and summer 
months at work on a farm. 

During his course of instruction the boy will get some idea 
of what kind of farming he wants to follow, and this will 
determine the sort of farm to which he should afterwards go. 
The head of the college or institute will generally be able to 
help him to find the right farmer. The old way of learning 
fanning was to pay a premium and become a pupil,” but 
in all too many cases the pupil got little more for his money 
than his board and lodging and the run of the farm. It is 
much better that the youngster should make up his mind at 
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the outset to put in a year or two’s work as a labourer. No 
experience will be more helpful to him afterwards, in dealing 
with his men and in securing from them a reasonable day’s 
work. 

After a year or so on his first farm he may seek a more 
responsible place which will give him contact with management 
and marketing. He should not be in a hurry to take a farm 
of his own ; experience is a large factor in the preparation for 
farming, and he needs to make sure of the kind of business 
he can best embark upon and the farm that will answer his 
purpose. Many a young man has crippled himself at starting 
by rushing into a poor farm before he has realized how costly 
poor land may be, and how unresponsive to the routine he 
has learnt on a better soil. The case, however, of the boy with 
capital is a comparatively simple one : all one need insist 
upon is the practical value of some early technical training, 
enough to give him when a farmer the power of making use 
of the scientific developments that are quietly taking place in 
agriculture, and to introduce him to the economic considerations 
and methods of criticism that should govern his business. 

Ear more usual is the case of the boy who wants to farm 
but must look in the main to making his own living as an 
outcome of his education. It must be realized that, for the 
reasons before stated, the prospects are not good for a boy 
who wants to remain in this country. They are not good in 
the sense that he must expect a long period of apprenticeship, 
when his work and his pay may be little more than that of 
a farm labourer, and even when he does pull out and obtain 
a responsible managerial position the reward will be less than 
attaches to positions involving less skill and initiative in the 
ordinary walks of commerce or industry. This is a defect 
inherent in agriculture at the present time ; it is, comparatively 
speaking, an unremunerative business for all concerned— 
capitalists, managers and labourers. 

Assuming, then, that we are dealing with a boy who wants 
to have an agricultural life at home, he should follow pretty 
much the same course as has been indicated for the farmer 
with capital, i.e., he must get some systematic instruction 
in college or a farm institute and then make a start as a 
labourer. But there are directions in which he can specialize 
so as to lead to a better start. He can take special dairy 
courses, so as to be able to offer himself as a cheese maker, 
or €U 9 a cowman in charge of a herd producing Grade A 
tuberculin-tested milk. 
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Again, he can learn the methods of cost book-keeping; 
there is some outlet among the larger farmers for assistants 
who can keep accounts and work out costs of production. 
Poultry keepers are also sought, men who can be trusted to 
manage a thousand birds at a profit. In both market gardening 
and fruit growing a young man can find openings for special 
work at better pay. 

Openings in ihe Empire Overseas. —Undoubtedly, however, 
some advantages are offered to the boy of energy in the Domi¬ 
nions as compared with England. He will have to work, and 
that as a labourer, but thereby he does not lose caste, as it is 
too often imagined he does at home ; his cash earnings are 
greater and he can put by money, whereas only by the sternest 
resolution could he save anything at home. He can eventually 
start farming on a much smaller capital, and though the 
actual profits may be small there are many and various 
opportunities in a new and developing country. It is often 
said that land is cheaper and the returns from it greater in 
England than in any of the Dominions, if it is attacked in 
the same way ; it is the speculative element, the possibilities 
of rising land values and outside ventures, that make life 
overseas in some ways more attractive. 

Our immediate question, however, is what training should the 
English boy receive before he goes overseas ? It is not neces¬ 
sary, or even desirable, that he should go through a grounding 
in the routine of a British farm. Canadian or Australian farming 
is of necessity a much more primitive affair : the land has 
to do the work, and labour is not available for our methods, 
in the acquisition of which the boy may lose some of his 
native adaptiveness. This is the quality that is most valued 
overseas, where the English boy has often a bad name because 
of his supposed unhandiness and hesitation in tackling what 
is regarded as any duffer’s job. At school the intending 
colonist should get as much workshop experience as he can, 
not so much in fine carpentry as in rough constructional work. 
A few lessons from a saddler and a little practice in leather 
working will prove useful up country when harness has to 
be repaired or made on the spot. Let him go on a farm long 
enough to learn how to handle a horse, harness it and drive 
a wagon, how to plough, to handle cattle, and to milk a cow. 
He should learn to ride, and still more, nowadays, he should 
learn the driving and care of a tractor. 

As to an introduction, if no friends are available, the great 
thing is to travel straightway from the towns into the real 




1929.] Expbrimknt in Grassland Manuring. 


1121 


farming country and then to go from farm to farm until 
work is found. But if less of a plunge is desired it is a good 
plan to enter at one of the agricultural colleges in the Dominion 
chosen. There the boy will work off his first strangeness, will 
be introduced to the sort of farming lie will have to follow, 
will make friends and get information as to where he can 
obtain a start. 

But again it may be repeated that in the present phase 
of the world’s history, agriculture is not the pursuit likely to 
lead to a rapid fortune or even a big income. But it does 
3deld a strenuous and healthy life, with enjoyments on the 
credit side for which the town dweller has to pay dearly. 


AN EXPERIMENT IN GRASSLAND 
MANURING, 1928 

G. T. Garratt. 

Mr. G. K. Chesterton once suggested that “ the much 
admired individual who made two blades of grass grow instead 
of one was a murderer.” Perhaps a little experience of running 
a mixed farm on gault or boulder clay would have led him to 
modify his views* about the iniquity of laying down that 
intractable land to grass. Further, where the pastures already 
exist, there must be some virtue in making them as productive 
as possible. A considerable proportion of the heavy land belt 
which runs through the Eastern Counties is now being allowed 
to fall down to grass. Much of it is fourth-or fifth-rate pasture 
land, and sometimes it is merely a worn-out sainfoin ley 
which has grown so dirty that it did not seem worth j^loughing 
up. The poor appearance of this land has encouraged the 
belief that it is impossible to produce good grass on heavy 
land in those counties which have a low rainfall. As the area 
under grass seems likely to increase rather than decrease, this 
question is of some imi)ortance, and a year’s experience of 
treating some mediocre pastures intensively may be of 
interest. 

Treatment. —The writer’s farm is in Cambridgeshire, on the 
heavy land which covers so much of the north-west of the 
county. The area taken was about 30 acres of grassland, most 
of which had been laid down to grass shortly before the war, 
but nine acres (Plots 1 and 2) were less than eight years old. 
The land had been treated moderately well during the last 
five years, but no one would have described the pasture as 
better than a poor second-class. This land was divided into 
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five plots of about acres each, the remaming 7 acres being 
kept as a reserve, and a hay crop taken off them. All five 
plots received 4 cwt. per acre of superphosphate in November 
or December, 1927, and in 1928 were treated as follows :— 

Plot 1.—li owt. of calcium cyanamide per acre were applied 
on January 9, and another equal dleasing a fortnight later. 1 cwt. 
of nitrate of lime was applied per acre on April 7, after the plot 
had been grazeil once. 

Plot 2.—IJ cwt. of sulphate of ammonia per acre were drilled 
on February 8. Another 1 cwt. per acre was applied after the 
first week’s grazing (March 27), and a further J cwt. after the 
second grazing (April 21). 

Plot 3.—This received 2 cwt. of nitrate of lime on March 14, 
and 1 c\*'t. on April 11 after the first grazing. 

Plot 4. ™ Two dressings of calcium cyanamide wore given at the 
same time, and at the same rate as on Plot 1. No nitrates 
wore applied subsequently till much later (July). 

Plot 5.- 3 cwt. of nitro-chalk per acre wore applied on March 
21, and the same quantity on April 29 after the plot had been 
grazed on^o. Two furthest dressings of 2 cwt. per acre were given 
in Septeinbor and October. 

The usual rotational grazing procedure was adopted. There 
were arrangements for watering in each plot. Fifteen milch 
cows were moved in rotation from plot to plot, and followed 
by 11 heifers and yearlings. The stores were subsequently 
reinforced by three calves, and sometimes by one of two dry 
cows. Three horses and a pony usually went with them for 
part of the day. After the stores had left a plot, it was 
harrowed fairly drastically, and sometimes rolled. The cows 
arc recorded, but no attempt was made to weigh the stores. 

Up to June, the system worked according to rule, except 
that Plots Nos. 2 and 4 had less grass than the others, and 
the first rotation, which began on March 20, was somewhat 
uneven. It was soon apparent that the weather is an all- 
important factor. A spell of drought—there were two or 
three during the summer—upsets the experiment in several 
ways. If a plot has been eaten bare, then harrowed and 
perhaps a second dose of nitrates applied, it is not likely to 
“ move ” until there has been at least one heavy shower. 
In very dry weather it is useless to apply the nitrates at all. 
A shortage of grazing in the other plots, due to drought, 
means curtailing the week during which the cows would 
normally be on one plot, and they tend to follow too closely 
on the heels of the stores. In practice the regular rotation 
was considerably modified, and the five plots were given 
about three weeks’ rest in August, while the cattle were 
kept on the reserve plot, and in an orchard which was outside 
the experiment. It would, therefore, be dangerous to draw 
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too definite conclusions from the number of days’ grazing on 
each plot, or the amount of milk produced in specified weeks. 
A single shower of rain might entirely alter the carrying 
capacity of a plot, while the “ drying off ” of a cow before 
calving would upset the figures for milk produced. 

Owentl Observations. —Certain general observations can, 
however, be made. 

(1) The sulphate of ammonia applied in Felmiary gave a 
good ‘‘ bite of grass by March 20, and cows were able to 
begin grazing at least a fortnight earlier than is usual in this 
district. The nitrate of lime seemed equally rapid in its effect, 
but not the cyanamide or the nitro-chalk, though the latter 
acted very quickly when applied in September. 

(2) The plot system of grazing undoubtedly made some 
improvement in the milk yield from April to September, but 
it would be impossible to give exact figures for the increase. 
The year’s average of 8,817 lb. per cow showed a considerable 
advance on the previous year. 

(3) The condition of the stores at the end of September 
was a noticeable feature. The stores, unlike the cows, had 
received no other food, but they were almost “ fat ” at the 
end of the summer. This fact undoubtedly impressed local 
farmers who are used to heavy land pastures, and saw the 
stock. 

(4) The herbage on all plots had improved. There were 
hardly any signs of moss or fog,” both of which had been 
much too common on Plots 1 and 2. 

(5) The amount of feed at the end of October was con¬ 
siderably more than on any surrounding grassland. The 
effect of the September dressing of nitro-chalk on Plot 5 
was remarkable, any places which the drill had missed being 
quite obvious within a few days. 

(6) Though the plots suffered from the long drought, 
they kept their colour, and the grass was always palatable. 

It would be difficult to translate these advantages into 
terms of hard cash, which could be set against the yearly 
cost of nitrates, the capital cost of extra fencing, and the 
comparatively small item of extra labour. Another factor 
which must be considered is the risk of over-stocking in a 
dry season. Eleven weeks’ drought early in the summer— 
such as occurred in 1927—would reduce the plots to little 
more than their ordinary carrying capacity in a dry season. 
A farmer who had reckoned on being able to keep, say, another 
30 per cent, of stock would either have to feed his cows at 
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great expense, when milk was at summer prices, or sell stores 
at a time when no one would want to buy them. Few farmers 
in the drier counties, therefore, would care to risk carrying 
more than a small percentage above their usual stock, and 
in a favourable season the effect of using nitrates would be 
to let them mow a larger area for hay. The profit and loss 
account would therefore be further complicated by considera¬ 
tions of the price of hay, and reliable costings would have to 
be based on several years, including some wet and some dry 
ones. Even the advantage of three weeks^ or a fortnight’s 
earlier grazing is one which must be reckoned chiefly in terms 
of hay. 

Application of the Intensive System.— There would seem to 
be many ways in which this system of intensive grassland 
cultivation could be applied on dairy and grazing farms, or 
to the pastures of mixed farms. 

(а) A much less intensive method could be used. Farmers 
who usually divide their pastures into three parts, and 
move their stock round these, might apply some nitrates to 
one part in February, and give a second dose after those 
fields had been grazed down. They would thus get an earlier 
“ bite ” on a third of their land, and probably a slight 
permanent improvement of the pasture. 

(б) Farmers might run the same stock as at present, but 
keep an extra field or two for hay, and expend the value of 
the hay on nitrates for the area to be grazed. 

(c) The plot system, as described above, has certain 
advantages, but there is no doubt that at least eight plots 
are needed in those counties where the rainfall is small. It 
is also essential that there should be a good w ater supply in 
each plot. On any farms where the division into plots and 
the supply of water would entail heavy capital expenditure 
and daily pumping, it would probably be best to adopt a 
simpler and rougher method. 

{d) A still more complicated and intensive system might 
be tried experimentally. The method of using equal plots is 
not ideal. The milk yield is apt to vary considerably during 
the week or more which the cows spend on each plot. The 
yield probably rises soon after they have been moved, and 
then falls towards the end of the time, so that the farmer is 
tempted to move them on too quickly, and so jeopardize the 
the whole system during a spell of drought. The cows also 
waste some of the best grazing, when they move on to the 
new plots, by roaming over it, trampling and soiling it. This 
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occurs chiefly at night. The method of tethering cattle, used 
on the Continent, would prevent this, but is hardly likely to 
be adopted in England. The best alternative is to allow the 
cows to graze for a few hours only during the first two days 
in the new plots, and this has been tried on a few farms. 
These two disadvantages of the present system suggest that 
the ideal arrangement would be to have four or five fairly 
large plots, which need not be equal in size, but must have 
water available. These may be called A, B, C, D and E, and 
from them would lead off several much smaller plots, Aa, 
Ab, Ba, Bb, etc. The latter need not have water laid on to 
them, and they could also vary in size. They would be 
manured much more intensively than the large plots, and 
some of them might even be watered or treated with liquid 
manure in order to counteract the effects of drought, and the 
difficulty of making the nitrates available in dry spells of 
weather. The cows and stores could be moved round the 
large plots as at present, but after the cows had been two or 
three days on, say, plot A, the gate of plot Aa, and subsequently 
of Ab, would be left open for a few hours daily, until the 
grass was fairly short. This would slow down the rotational 
movement of cows and stores round the main plots, and 
would keep the food value of the grazing much steadier during 
the periods when the cows were on them. 

While the whole system of grassland manuring is still in 
an experimental stage, most farmers who wish to try it would 
probably be wise to adopt some very simple variation, and 
content themselves with the application on part of their 
land of some slow-acting nitrates in the autumn, or of quick¬ 
acting nitrates in February, following these up with some 
very light doses of nitrate of lime or sulphate of ammonia 
after the stock have eaten each piece of land quite bare. 


NOTES ON CIRCUMSTANCES AFFECTING 
THE QUALITY OF MILK 

Thb marked development of dairy farming in recent years 
has given rise to an increasing interest in modem methods 
of milk production. That interest has not been confined to 
producers and consumers ; the distributors, both wholesale 
and retail, are giving more attention to the chemical as well 
as the bacteriological composition of milk. There have been 
several cases of buyers of milk offering a special bonus for 
high fat and low bacterial content. The time may be 
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aiqiroaohing when the buying and selling of milk as between 
the producer and the distributor will be conducted mainly 
on a quality basis. 

During recent years much progress has been made in the 
improvement of milk supplies with respect to bacterial content. 
For that purpose schemes of lectures, demonstrations and 
technical advice are provided and are in operation, and there 
are many producers who are in a position to benefit by a bonus 
for bacteriological quality. In respect of chemical quality 
the proportion of fat and of solids-not-fat), however, 
there is room for producers to exercise a consideration which 
is not always given. 

In many respects the dairy farmer is helpless in the matter 
of the chemical quality of the milk yielded by his herd ; the 
percentages of both fat and solids-not-fat are apt to fluctuate 
without any obvious reason. Repeated experiments have 
shown that if a cow is well nourished no alteration or 
improvement in feeding will permanently alter the quality 
of her milk. The known factors, however, some of which 
are controllable, and all of which are associated with variations 
in the quality of milk secreted, should be carefully considered 
by aU milk producers if they wish to help both the community 
and themselves. 

The following factors have been found to be associated 
with variations in the quality of milk. 

beed mid Studn. —There is a marked difference between 
British dairy breeds in regard to the quality of the mill?: they 
yield : the Channel Island breeds produce by far the richest 
milk. Again, there are individual differences within a breed : 
it is not infrequently found that certain cows in a herd give, 
on the average, milk of high chemical quality, whereas others 
in the same herd may be, continuously, low-quality yielders. 

It is by no means certain that the breed or cow which 
produces the largest yield secretes milk of inferior quality, 
although it is more or less true that the highest yielding 
breeds do not as a rule produce the highest quality milk. 

In the first place, considering these known facts, the herd 
owner who desires to make the best of his business will be 
well advised to keep careful yield and quality records of the 
milk produced by individual members of his herd, so that 
he may be guided in the selection of the cows from which 
to breed. Much can be done in this way to grade up a herd. 
The ability to produce rich or poor milk seems to be hereditary, 
and this hereditary trait appears to apply equally to both 
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parents ; therefore, every care should be exercised in the 
selection of the sire. Secondly, if it is desired to persist with 
a herd of a particular breed on the ground of quantity 
production, and it becomes the aim of the owner to raise the 
quality immediately, tlien it is usually advisable to include 
a percentage of animals of a ‘"high quality breed, such as 
the Guernsey or Jersey. 

Intervals between Milkings. —Uneven intervals between 
milkings are perhaps the commonest cause of wide variations 
in quality. The butter fat may easily vary to the extent of 
2 or 2-5 ] 3 cr cent., and, in the case of high jdelding herds, 
the solids-not-fat may also be affected, though not to the 
same extent. Uneven intervals are often due to labour 
conditions, transport and train services; but the farmer 
should aim at a night interval of not more than 13 hours, 
and the heavy-yielding cows should b(' milkt^d last in the 
evening and first in the morning. 

The Efficiency of the Milker. —Inefficient milking can, and 
often does, affect the quality of the milk. The operation 
should be carried out quickly, quietly and thoroughly, and 
in all cases the cow should be treated with every consideration. 
Particular care should be taken to ensure thorough stripping, 
as the fat content of the last milk so obtained is often as high 
as 7 or 8 j)er cent. Moreover, rough stripping will result in 
loss of butter fat, and injury to the udder muscles. 

Proper Bulking of Milk. —Owing to the* variation in chemical 
quality of milli from individual cows, it is necessary to ensure 
that the milk is bulked in churns or other vessels in such a 
way as to represent the average quality of the herd. When^ 
high quality cows are included in the herd, they should be 
housed in such a way that an even distribution of their milk 
throughout the bulk will be certain. This precaution is 
particularly important where milk is bottled on the farm ; 
neglect of it has led to wide variation of fat content in the 
highest grades of milk. 

Health. —Contentment, which is fostered by comfortable 
housing, ample light and ventilation, tends to increase the 
general quality of milk produced. It is important to ensure 
that full advantage is taken of these conditions. In the case 
of individual cows, quality is often affected by temporary 
indisposition, recent calving, chill of the udder, abnormal 
conditions, and any unusual excitement. Stockmen should, 
therefore, pay attention to the general conditioTi of individual 
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cows, and during any abnormal period the milk should either 
be tested, or withheld temporarily from £he bulk. 

Food. —^Although indisputable evidence is incomplete, it is 
generally held that, provided a herd is receiving a properly 
balanced ration, and the cows are fed according to milk yield, 
food has little permanent influence on the chemical quality 
of the milk. There are many herds in existence, however, 
where the rations are unbalanced, containing too great a 
bulk, too much starchy matter or oil, and an insufScient 
albuminoid and mineral content; in such cases improved 
feeding might raise the general quality, particularly in the 
case of a solids-not-fat deficiency. 

The solids-not-fat content is sometimes adversely affected 
when the herd is turned out to spring grass. The reason 
has not yet been sufficiently studied to enable any definite 
recommendation to be made; but it is worth while to try 
the judicious use of suitable concentrates, preferably those 
low in albuminoid content. Similar care is needed towards 
the end of the grazing season. 

Period of Lactation and Age of Cow.— It is found that 
there is frequently a slight depreciation of the chemical 
quality of the milk yielded where lactation is extended to a 
period beyond the normal (9-11 months), and in abnormal 
old age. These factors are unlikely to influence the quality 
of milk from the whole herd, unless the average age of the 
cows is unduly high and calving down is practised only at a 
certain period of the year. In such cases the remedy is simple 
and obvious. 

Summary. —It is improbable that all the above factors will 
be found in any one herd, but in cases where the chemical 
quality is somewhat low, some of these factors will probably 
be present. In order to determine the exact caui^, definite 
information and investigation are essential. 

The first necessity, therefore, is the taking and keeping of 
accurate records of yield, fat content, and solids-not-fat 
content, both for the herd as a whole and for individual cows ; 
only by these means can reliable information be obtained. 
Should the producer experience difficulty in keeping such 
records, and also in estimating the efficiency of his system of 
rationing, it is advisable that he should approach the County 
Agricultural Organizer, who is available to give expert advice 
and to assist in improving the general standard of milk 
production on any farm in his county. 
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THE NORTH OF ENGLAND DUAL-PURPOSE 
SHORTHORN 

A. Mann, B.Sc., 

Vice-Principal, Cumberland and Westmorland Farm School. 

It is generally accepted that there is a distinct type of 
Shorthorn peculiar to the north of England. Indeed, in the 
north itself it is even more locally known as the Cumberland 
and Westmorland Dual-Purpose Shorthorn. Of course the 
dual-purpose type is not confined to any district, nor does 
the ideal vary, but there do seem to be several reasons for 
the recognized preponderance of this type in the north-west. 

First of all, while Cumberland and Westmorland are not 
the original home of the modern Shorthorn, there is probably 
no district where so few cattle of other breeds are to be found. 
On the higher fells, particularly in the north and east, there 
are herds of Galloways. In the north, also, are a few Ayrshire 
herds, while Friesians are few and scattered. In nearly every 
case the lakeland farmer is a Shorthorn owner, and consciously 
or unconsciously develops an eye for a good Shorthorn beast. 

The physical difficulties of the country have largely enforced 
the specialized stock rearing practised on all fanns not near 
railways or markets for milk. The farmer has kept a stock of 
Shorthorns for milk production, the milk being skimmed and 
butter sold. The young stock are well reared on the separated 
milk. The heifers are kept to go into the herd, replacing the 
older cows sold out, while the bullocks are brought into 
the market and sold as store stirks to feeders. Very few of 
the breeders fatten their own stock except on some of the 
better low-lying farms. 

These conditions have produced an excellent type of 
Shorthorn. As already indicated, nearly every farmer brought 
up amongst pure Shorthorn stock is a judge and takes a pride 
in his own herd. As most of them are working farmers they 
are able to give the animals a great deal of individual attention 
so that even if milk recording is not practised nor regular 
pedigrees kept, the owner has a fair idea as to which are his 
best milking beasts, while he has also a very good memory 
for the breeding of each of his beasts. 

What the farmer wants is a cow with a good constitution, 
able to summer on high land, often over the 750 ft. mark, 
and one which not only milks well but will bi’eed him 
regularly a useful hdifer, or a bull calf which will make, when 
about 12 months old, a first-class store bullock for feeding on 
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lower land at 18-30 months old. In other words, he, indirectly, 
aims at a dual-purpose stock. He does not want beef on 
the female side, but the male must make a feeding bullock. 

To maintain such a herd, close attention should be paid 
to the bull, and in most cases this is given. Some of the most 
successful herds have been closely bred on the lines “ backward 
and forward, backward and forward.” A bull calf from the 
most satisfactory cow would be kept and used on all the 
stock, and be replaced in two years’ time by a bull from 
another good cow. This in-breeding has, in a few cases, been 
carried to extremes, but it has undoubtedly resulted in a 
veiy fine-boned, even, and prepotent stock of the desirable 
type mentioned above. This is one of the most distinctive 
features of the Cumberland and Westmorland non-pedigree 
Shorthorn ; it breeds very true to its desirable type because, 
although non-pedigree in name, its breeding has been most 
carefully watched for many generations. No animals have 
been kept because they belonged to some so-called fashionable 
family or strain ; usefulness has been the only object. 

The typical cow produced under these conditions is almost 
the ideal of the Shorthorn breeder. She is fine boned and 
stands on a moderately short leg, which makes her look 
rather smaller than she is. Her head is fine with symmetrical 
horns, which show the pureness of her breeding by the 
absence of black tips. The neck is fine, covered with a loosely- 
wrinkled skin, and running neatly into well-set shoulders. 
On top the blades meet at the desired wedge-shaped point. 
Between the forelegs there is plenty of room, allowing for 
the development of heart. and lungs necessary for a good 
constitution. The ribs are well sprung, giving a good barrel 
which runs smoothly into broad long quarters. One of the 
most distinctive features of this type of cow is the development 
of the udder. The maximum capacity is obtained without 
approaching the pendulous vessel so common among other 
dairy breeds, excepting the Ayrshires, whose close proximity 
has probably influenced the Cumbrian breeder. Colour, 
while admittedly more of a show point, has been considered 
in the course of the brewing, and roan is most popular and 
probably the most common colour. All reds should be dark 
and free from any yellowness. Light socks or too much white 
on the face or head are not popular. 

Under her natural conditions, such a cow is capable of 
producing milk up to 800 and 900 gallons with her third 
calf on the high-lying pastures and short hay of the fellside 
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farm, with very little additional feeding. Carting is an 
important item on most of the farms, and only the absolute 
minimum of concentrated food is used. Partly on this account, 
and partly owing to the milder conditions, such cows are 
able to give higher yields when brought on to lower farms 
where milk is more scientifically produced. It is generally 
accepted that a certain amount of food of a definite analysis 
is required to produce a gallon of milk, but it would seem 
reasonable to assume that stock accustomed for generations 
to short, plain keep, are able to produce milk more economically 
than more highly favoured herds. In addition to this milk 
production, the cow is expected to produce a calf every year, 
the heifer to be drafted into the herd and become such a cow 
as the dam. The male calves, unless from particularly good 
cows of good ancestiy and themselves of good colour and 
conformation, likely to grow into good bulls, are kept as store 
bullocks and sold at about a year old. The type of cow already 
described, in spite of her fine feminine nature, is able to throw 
a good male calf which will develop both size and quality. 

It has been stated with regard to the old draught cattle 
that the best and heaviest oxen were bred from the finer 
and more feminine cows. This is where the Cumberland and 
Westmorland Shorthorn shows its dual-purpose qualities. 
Without in any way suffering as a milk cow, it is able to 
breed a bullock which commands a good price as a store and 
finishes to a good weight of first quality beef. If, as is bound 
to happen occasionally, it is necessary to fatten a heifer, very 
fine small-weight animals are produced. It is not claimed 
for the cow herself that she, as beef, is very much better 
than a purely dairy cow. Even the strongest supportcjr of 
dual-purpose cattle will acknowledge that an old cow of any 
type is bad to sell. 

As has been shown, the dual-purpose cow is the result of 
the type of farming in the district and does suit the local 
farmer. More than that, an animal has been produced which 
is becoming increasingly popular in the south of England. 
When the south country farmer buys a Cumberland dual- 
purpose cow he gets a shapely, good quality cow of the kind 
described above, and one which will improve under the 
milder southern conditions. Not only does she do increasingly 
well as a milk producer, as the result of more scientific feeding 
and greater use of concentrates, but she herself will improve 
in condition and make a larger, heavier cow when fed. So 
much for the individual cow. Another and more important 
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use of the dales-bred Shorthorns is as the foundation for a 
dairy herd of good constitution and type. In this connexion, 
far more important than her visible qualities as a cow, is the 
long period of careful breeding towards one good type. 
Provided the correct bull is used, it is practically certain that 
the resulting stock will be not only as good in type, udder, 
colour, and dairy properties as the dams, but will have a 
little more size and substance, and give more milk, owing to 
the more generous treatment when growing. 

The south country Shorthorn is often a very good milk 
beast, and often quite a good feeder, but no one would say 
there was any rmiformity of type or of performance. These 
are essential when founding a herd. Obviously most farmers 
are limited to the use of one or two buUs at the most and, 
unless there is some uniformity among the cows, there can 
only be a portion of the herd which will be suited by the cross ; 
others may have their defects more deeply fixed. In the 
dairying districts of the south, the dual-purpose characteristics 
of the north country Shorthorn are often not wanted. She 
is kept for milk and, while the bought-in north country cow 
is satisfactory for this purpose, she breeds, when carefully 
crossed, even more satisfactory stock—stock, too, which 
retains the type and character of a good Shorthorn. 

The keenest north country breeder of dual-purpose cattle 
is not beyond conviction that, in certain districts, a more 
specialized type, either beef or dairy, is better. He does, 
however, know that he is forced to breed a dual-purpose stock 
through the type of land, and the farming which it entails. 
This same dual-purpose cow, because of its breeding and 
type, is splendidly fitted to be the foundation of any type 
of Shorthorn stock. She is a reliable article and gives a reliable 
product. 
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THE COMMON GREEN CAPSID BUG 

F. R. Pethbbbridob, M.A., 

School of Agriculture, Cambridge. 

The Common Gi*een Capsid Bug {Lygiis pahvlinus) is a 
native of this country and very widespread. It is common 
in every district that I have visited, being found in hedges 
and on a large number of herbaceous and woody cultivated 
plants and weeds. In recent years it has become a serious 
pest of black and red currants, gooseberries, and strawberries 
interplanted with these ; and although first found on apples 
in 1926, it is now quite common on them in many districts. 

Life History. —^This pest lives through the winter only in 
the form of eggs, which may be found from October to April 
in the last year’s shoots or sometimes in two-year-old stems 
of woody plants such as currants, gooseberries, and apples. 
Most of these eggs are laid in the bark with the cap on a level 
with the surface, but in red currants some may be found with 
one-third or more of their length outside the baik. If the 
bark is peeled carefully, the eggs can be seen on its inner 
surface, but if only its brown cork layer is peeled the eggs 
remain in situ. The eggs are creamy white in colour, just 
over one-twentieth of an inch long and curled as in Fig. 4. 
The largest number of eggs so far found in a female is 66. 

The commencement of hatching varies with the season, 
but is usually in April and rather later than in the case of 
the Apple Capsid (Plesiocoris rugicollis) . In the last three years, 
the period of hatching has occupied about three weeks in the 
Cambridge district, but in some districts appears to have been 
longer than this. The period is likely to be longer in seasons 
where a long spell of cold weather closely follows the commence¬ 
ment of hatching. In this district hatching has usually finished 
when the petals of the apple, Bramley’s Seedling, begin to 
fall. As soon as the yomig bugs hatch, they move to the 
young leaves at the growing point, which they puncture and 
suck, and, with each puncture, they inject poison which 
kills the neighbouring cells and causes the well-known 
“ capsid spots.” The spots are brownish in colour, but vary 
according to the host plant; in pears they are almost black 
and in currants they are sometimes almost transparent. In 
the case of a very bad attack, the young leaves may be killed 

* A more detailed account of this pest is to be found in an article by 
Petherbridge and Hiorpe, Afmeds of Applied Biology, Vol. XV, No. 3, 
August, 1928. 
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without becoming fully expanded, especially in the case of 
red currants. If an attacked leaf continues to grow the areas 
killed by the bug fail to expand, and the leaf becomes riddled 
with characteristic holes. 

In warm weather, about a week after hatching, the young 
bugs cast their first skin, and before becoming fully winged 
cast their skins five times. They become bigger at each 
moult. 

At the end of April, or in May, after moulting once or twice, 
the young bugs begin to leave the winter host, and most of 
them go to herbaceous plants such as strawberries and 
potatoes, or to weeds like groundsel, dandelion or buttercup. 
The strawberry is a favourite host at this stage, and plants 
growing near infested currants or gooseberries are often 
severely punished. A few of the bugs may remain on the 
woody host rather longer, and some appear to stay on 
throughout the year. 

The bugs feed on strawberry plants for a few weeks and 
then leave them for other herbaceous hosts, on which they 
grow to the winged or adult stage. Towards the end of June, 
or in July, eggs are laid in the stems of these plants, e,g.y 
potato, groundsel, white dead nettle, nettle, and bindweed. 
These eggs are easily found, as often half their length projects 
above the surface of the stem. 

The bugs hatching from these eggs in July, and some¬ 
times August, feed almost entirely on herbaceous plants, but 
when fully winged they fly back to woody hosts, such as 
currant and apple, to lay their eggs in September and early 
October, although even at this time, most of the feeding 
may be mainly on herbaceous plants and bugs may be difficult 
to find in numbers on the woody hosts. Damage to woody 
hosts, e.gr., apples and currants in August and September, is 
caused by this bug and not by the apple capsid, as the latter 
dies towards the end of July or early August. 

An interesting case* of a typical migration was observed 
in 1927 near Wisbech. “ In a mixed plantation the gooseberries 
(no currants present) were very badly attacked early in the 
season. Early in May, whilst in the second instar stage, 
migration took place to the strawberries between the rows of 
gooseberries. Later on they were found on herbaceous weed 
hosts. They continued to feed on the gooseberries, strawberries, 

• Petherbridge and Thorpe, Atmak oj Applied Biology, Vol. XV, 
No. S, August, 192S. 
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and weeds until the beginning of July, but in the second 
week in June the adult bugs began to migrate to potatoes 
in the neighbouring field on the east side separated by a dyke. 
By the first week in July migration to the potato field was 
almost complete. On this date only a few bugs could be found 
in the mixed plantation, whereas hundreds were present in 
the potato field. The rows of potatoes nearest the mixed 
plantation were very badly damaged by the bugs; further 
away the attack became gradually less, but extended for 
about 30 yards. 



‘‘The second generation of bugs were abundant on the 
potatoes, but when they reached the adult stage in August 
they migrated, some back to the gooseberries and large 
numbers to a nursery and a young mixed plantation across 
a railway line on the south side. Here they attacked apple 
and apple stock, plums, cherries and cherry stock, and roses, 
and a number of eggs were laid on young apples.” 

Description. —On hatching, the young bugs are about l-20th 
inch in length, and of a yellow-green colour. Immediately 
after the first moult they are pale green, but soon change to 
bright green, and in the later stages they are a shining green 
colour. In all these stages the terminal joint of the antenn» 
is a duskjr orange colour. 
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Fig. 3 .—Lygwt pabulinua after throe moults. 


The chief differences between these bugs and P. rwgicollis 
are—longer legs—^longer antennae—^longer proboscis and the 
dusky orange colour of the terminal joint of the antennae (in 
P. Rugicollia this is reddish brown or, in newly moulted 
specimens, red). 

In the first stage the dark markings on the thorax are 
more pronounced in P. rugicollia. The adults of L, pabulinua 
may be distinguished from those of P. rvgicollia by their 
darker and more shining green colour (in P. rvgicollia the 
outer edges of the wings are yellow)—^the dusky orange tips 
of the antennaa (not reddish brown)—^the longer antennas 
almost as long as the body—^the longer legs and the longer 
proboscis reaching the base of the third pair of legs (they 
reach the base of the second pair in P. rugicoUis), 

Damage Caused by ttie Bugs : The damage to 

currants is similar to that caused by P. rugicollia. Red 
currants normaUy suffer more than black currants, but the 
damage is similar. On very young leaves, the young bugs 
produce almost transparent dusky brown spots, which, as 
the leaves grow, form holes with brownish edges (see Fig. 7). 
In the case of a very bad attack, the young leaves may be 
killed without becoming fully expanded, especially so in red 
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currants. A bad attack is often sufficient to injure the tip 
of the shoot and so cause side-shooting, i.e., a number of 
buds in the current year’s growth develop into side shoots. 
This has been more noticeable in the red currants (Fig, 6). 
Little damage is done to the berries, although the bugs do 
occasionally suck them. Most of the injury is done by the 
young bugs of the first generation. 

Oooaeberries ,—The damage to gooseberries is similar to that 
with currants, but some of the damage may appear as pale 
raised spots on the upper surface of the leaf. The injury to 
the tip of the shoot, when severe, causes side-shooting (Fig. 5). 
The damage to the fruit is of a serious nature. It first shows 
itself as brownish yellow patches under the skin ; later the 
berries may become dimpled and dark brown, cracked and 
scabbed areas may be formed. Injured fniit often falls off. 

Apples .—^The injury to the leaves and shoots is very similar 
to that due to P. rugicollis, viz., brown spots and, later, holes 
in the leaves and brown scars in the stem. This damage 
starts rather later, but continues in September long after 
the apple capsid is dead. This latter damage is caused by 



Fig. 2.—The Common (Jireen Capsid Bug (Lygu^t pabulinua). 
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the bugs which have usually returned from herbaceous hosts. 
The damage to the shoot may cause a malformation due to 
excessive branching near the scars. The writer has seen very 
little damage to fruit which could be attributed to this pest 
in the orchard ; but, in 1928, a number of young bugs from 
gooseberries were put on some pot apple trees, and here 
they caused brown spots and scars on the apples similar to 
those caused by the apple capsid bug. This bug, therefore, 
is capable of marking apple fruits, although it apparently 
does so very little in orchards. 

Pears .—Pear leaves are marked with small, almost black, 
spots ; and as the leaves grow these form holes with yellowish 
brown edges. The damage to the fruit attributed to this pest is 
rather different from that done to apples, the scars formed being 
deeper. Cases of damage to pears, however, have not yet 
been found sufficiently often to justify definite conclusions. 

Plums .—Characteristic brown spots, followed by holes, are 
formed in the leaves ; also scars on the young stems, similar 
in appearance to those on apples. Suckers usually suffer most, 
but young nursery trees may be attacked. Damage to older 
trees is rare. 

Cherries and Peaches may also be attacked. 

Strawberries .—Strawberries near badly infected currants and 
gooseberries are usually badly attacked, the damage consisting 
of spots and holes in the leaves. 

Raspberries .—^The damage to these is much less severe 
than on previous hosts, but similar in character. 

Potatoes .—Potatoes near infected bushes are very liable to 
attack by the later stages of bugs of the first generation, and 
also by the second generation. Comparatively large spots 
are formed on the developing leaves and, later, holes with 
yellow edges. If a very young leaf is attacked the lower 
leaflets fail to develop properly; this causes a reduction of 
the leaf area and consequently of the crop. 

Beans .—^Runner beans and dwarf beans may suffer badly 
when growing near infected bushes. Broad beans are also 
attacked. 

Roses .—^Roses of all kinds are affected. Both generations 
cause brown spots and holes in the leaves, and the buds are 
also injured, some being killed. 

Hedgerows .—In hedges, apart from herbaceous plants, it is 
most usually found on blackberries and wild roses, but it can 
^Iso be found on hawthorn, privet, ash, elm, and sycamore, 
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Herbaceous Borders, —Its presence in herbaceous borders is 
best determined by examination of dahlias, as these plants 
are very attractive to the bugs and the leaves are severely 
injured. Salvia splendens is also badly injured, while many 
other plsuits, such as fuchsias, chrysanthemums, marigolds, 
michaelmas daisies and poppies are also attacked. 

Weeds. —^It attacks a number of weeds such as bindweed 
(Corivolvulusarvensisand C. sepium)^ creeping buttercup (Ranun^ 
cuius repens)y white and red dead nettle (Lamium album and 
L. purpureum)y polygonums, docks, groundsel, wild solanums, 
sow thistle, dandelions, and stinging nettles. It does not 
attack chickweed, shepherd’s purse, or veronicas. 

Control. —Tliis pest is readily killed by contact washes in 
the same way as the apple capsid bug (P. rugicollis)^ but 
there are difficulties in reaching the bugs with the wash. 

They readily fall to the ground and the currant bushes 
form such a dense mass of foliage that the spraying of bushes 
sometimes gives rather disappointing results. Tho method 
which has given the best results is first to shake the bushes 
and then spray very thoroughly the ground underneath them. 

If it is to have its maximum effect, the wash should be 
applied after all the bugs have hatched. The actual date will 
vary from year to year, but it is about the time that tho 
petals of Bramley’s Seedling apple begin to fall. If spraying 
is delayed much later than this, some of the bugs may have 
migrated to strawberries and weeds. When spraying is 
delayed, weeds should be kept down to prevent this migration. 
At present the best wash to use is nicotine 8 oz. (95-98 per 
cent.) to 100 gallons of water, or its equivalent, together with 
a spreader. With soft water and ordinary waters which do 
not form much scum, soft soap at the rate of 8-10 lb. to 100 
gallons of water is the best spreader to use. With very hard 
water, where soft soap is uneconomical, sodium caseinate or 
some other suitable spreader may be used. 

A high-pressure pump and a coarse nozzle should be used 
for spraying. Spraying during the second generation on 
currants and gooseberries is hardly likely to be profitable, as 
the bugs are also present on neighbouring hosts. 

When weed hosts are prevalent, it may prove profitable to 
leave these until shortly after the eggs have been laid in 
them (i.c., until the newly hatched bugs of the second 
generation are found in the middle of July or rather later, 
according to the season) and then fork them in. 
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This pest is very likely to be troublesome in nurseries. Here 
a trap crop, such as potatoes, might be used. The eggs will 
be laid in the potato tope and weeds, and these could be cut 
off and destroyed as soon as the young bugs of the next 
generation are found. 

In the case of apples, trees should be sprayed immediately 
after blossoming, and the ground round the trees should also 
be sprayed. 

It is useless to knock these bugs off the trees and grease- 
band, as has been suggested for P. rugicoUia, for these capsids, 
unlike the apple capsid, normally live on herbaceous hosts, 
usually found growing underneath. 

In small private gardens, a cheap method is to shake the 
bugs off on to trays made from an old sack (or other material), 
or into an open umbrella, and destroy them, or to shake 
them on to sticky trays. 

Sommary. —This capsid bug, Lygris pabulinua, has become 
a serious pest of currants, gooseberries, strawberries, potatoes, 
and dahlias, and is also present on apples, pears, plums, 
cherries, and peaches, and a large number of cultivated plants 
and weeds. 

CSiaraoters are given for the purpose of distinguishing it 
from the apple capsid bug (P. rugicdllia) which causes similar 
damage on currants and apples. 

There are two generations per annum. Eggs are laid in the 
autiunn in woody plants such as currants, gooseberries, apples, 
and roses, and in spring there is usually migration to herbaceous 
hosts, where the summer eggs are laid, the second generation 
returning to the woody host to lay their winter eggs. 

In the first generation, a secondary migration from 
strawberries to other herbaceous hosts takes place. Details 
are given of the damage done to the important host plants 
and of the habits of the bug in its various stages. Control 
measures are given. 
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COUNCIL OF AGRICULTURE FOR 
ENGLAND 

The twenty-ninth meeting of the Council of Agriculture for 
England was held at the Middlesex Guildhall, Westminster, 
on January 24. Mr. R. G. Patterson (Staffs) was in the 
Chair, and the Minister of Agriculture, Mr. Walter Guinness, 
M.P.; the Parliamentary Secretary, Lord Stradbroke ; and 
the Permanent Secretary, Sir Charles Howell Thomas, 
K.C.B., were present. 

Liming and Income Tax.— Arising out of the minutes of the 
last meeting, Mr. Chas. Roberta (Cumberland) asked whether 
the Minister could make any statement in regard to the 
resolution passed at that meeting as to landlords* income tax 
and allowances for liming. The Minister replied that, as a 
result of the resolution, the Inland Revenue had been 
approached and had made a concession to meet the point. 
That Department was prepared, where a remission of rent 
was allowed by the landlord for liming, to set it off against 
his Schedule A payments. Mr. Roberta thanked the Minister. 

Better Marketing of Eggs. —ifr. Denton Woodhead moved the, 
adoption of the Report of the Standing Committee on this 
subject (for copy, see Appendix A following). 

He thought that the Ministry’s Scheme of a National Mark 
for eggs was a sound means of helping agriculture, profitable 
not only to the producer but to the consumer, and likely to 
encourage greater production. The egg packing station, where 
eggs could be candled so that stale ones and those with blood 
spots and other defects might be removed, was a most useful 
stage in the process, as also was the grading and packing in 
non-retumables. Each producer was paid according to weight 
of eggs and not according to number. Imported eggs in 1928 
reciched a total of no less than 31| hundred millions. Producers 
in this country should attack that figure and supply fresh 
home-produced eggs to take the place of the imported ones. 
The packing station collected the eggs, tested them, graded, 
packed and sold them at a cost of from 2d. to 3d. a dozen. 
Every package went out marked with the National Mark, 
and the housewife could be certain when she bought National 
Mark eggs that she was buying English eggs of a guaranteed 
quidity. Foreign eggs, preserved and cold-stored eggs, would 
soon have to be marked so that there would no longer be 
any danger of the consumer being misled as to the origin of 
the article. Sir Dowlas Newton, K.B.E., M.P. (Oambs), 
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seconded the adoption, saying that the Cc^oil owed a debt 
of gratitude to the Committee for the care they had taken 
and the work they had put into the Report. He emphasized 
tibe point that standardization was necessary to meet overseas 
competition. Mr. Chaa. Eoberta suggested that there mi^t 
be difficulty in extending the use of coM storage. The insurance 
premium was heavy and it might be that eggs would not 
always come out in a satisfactory condition. 

The, Minister of Agricvliure welcomed the Report. He said 
that it arrived at a critical time when the National Mark 
was about to be applied to English e^s, and a month or 
two before the marking of all imported e^s became obligatory. 
One hundred and ten applications’ for packing stations undet 
the National Mark had been received, most of which had 
been accepted. Large stations with smaller proportionate 
overhead charges could offer better terms to producers than 
the smaller ones. The task now was to transfer plans from 
paper to practice. He was sure that the Ministry had the 
co-operation of producers. He particularly appealed to the 
housewife and to the distributor. The housewife had to learn 
that British eggs were reliable and better than foreign eggs, 
and her demand had to be backed up by the distributor. 
A sustained and concentrated effort was necessary to achieve 
success. 

JIfr. W. R. Smith considered that the Report was even 
more important than appeared on the surface because it 
represented the beginning of a new system of marking 
agricultural products. Especial care had therefore to be 
taken, as, if the scheme failed, the whole movement would be 
damaged, possibly beyond recovery or recalL The guarantee 
of quality would have to be maintained so that the confidence 
of the consumer would be retained in regard to English eggs. 
Mr. Ouinneaa said that he appreciated the point, and would 
make a special appeal to packers to see that even in the 
smallest units, the eggs sold did not fall away from the high 
standard laid down. 

Sir Franda Achmd pointed out that the production of 
eggs in Canada remained steady until they adopted a grading 
and marking Order to help their export trade. The Order 
had first to be extended to their home trade; and, within 
four years, the production of eggs per head of the population 
was found to have doubled. Now, they consumed practically 
all the {ttoduction within the counlay, if the home egg was 
not up to standard, the scheme might give imported eggs a 
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great advantage when it became compulsory for them to be 
marked as such. It was necessary, therefore, to carry out the 
scheme thoroughly from the beginning, and not wait two or 
three years to see how things went. 

jlfr. Denton Woodhead, in reply to the discussion, said that 
cold storage was a process which should only be resorted to 
in the last extremity. Not only were the costs of storage 
heavy, but when the eggs came out of store they would be 
preserved eggs, and therefore of less value. 

The Cho^irrmn said that the history of the co-operative 
movement in this country had shown how serious could be 
the damage to a movement by initial mistakes. He hoped 
that the scheme would prove a very great success. The Report 
was adopted. 

Canning of Fruit and Vegetables—J/r. DenUm Woodhead 
moved the adoption of this Report on behalf of the Standing 
Committee. He drew attention to the great variety of imported 
canned fruits and vegetables for sale in retail shops. Even 
some with the label of English firms proved on close inspection 
to be imported foreign produce. He was quite sure that the 
country could do better than this. Dried peas could be bought 
at 5d. a lb., foreign canned peas worked out at over 4s. a lb. 
The Campden Research Station had proved very helpful in 
assisting the home canning industry to a start. We had now 
no fewer than 30 canning stations, and the National Food 
Canning Council were saying that they could not get sufficient 
produce to can. Here was a chance for the producer! Only 
the best produce was of use for canning. We could not displace 
peaches, apricots and pineapples ; but we could assist the 
sale of very excellent canned Victoria plums. 

He then referred to the progress made in the art of canning 
and to the 100,000 tons of tinplate imported from abroad in 
the form of cans ; also to the need of careful lacquering of 
the insides of the cans. He strongly recommended that the 
Campden Station should be provided with a canning plant, 
and urged that the Empire Marketing Board be asked to 
give a special advertisement to canned fruit for the benefit of 
the producer in this country. Mr, A, E, Bryant (Bucks) said he 
was afraid that growers of fruit would lag behind the demand 
for tinned goods and would not trust the new industry. Ho 
conside^d that blackberries might usefully be canned, as 
the crop came in when other fruit had finished. 

The Minister said that if the industry could get the support 
of the consumer it would have a great future before it. The 
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Minisliry would certainly consider the suggestion that the 
Campden Research Station should be provided with a canning 
plant. The wcwk there had tended to become more and more 
devebped on the industrial side, and to fall, therefore, within 
the province of the Department of Scientific mid Industrial 
Research. That Department would in future become responsibb 
for the investigations of the Station, although the Ministry 
would retain responsibility for its educational work. The 
new industry was capable of dealing with one of the greatest 
of difficulties in the fruit industry, viz., gluts. He hoped 
that a system of growing on contract would be adopted in 
the same way as was done in the case of sugar beet. There 
was no doubt that we could put a better caimed product on 
the market than competing'countries could send us. British 
retaibrs would have to be stirred up in the matter at sales, 
and he hoped that the dictates of patriotism would lead 
them to do all they could to forward this new industry. 

Mr. B. F. Avbrey (Hunts) said he was surprised that only 
one v^etable—^peas—^had been mentioned. He would like 
to know whether other vegetables could not be included. 
Mr. Christopher Tumor raised the question of marrow-fat 
peas. He thought they were not produced in any other 
cotmtry, and that there was room for stabilizing and building 
a market which would be quite outside competition. Lady 
Mabel Smith said that she used a system of bottling young 
oookerels, and many of her friends had asked her for the 
recipe. Mr. Oeo. Dallas said that the Committee had gone 
carefully into the question of whether it was profitable to 
can vegetables in this country. It was a cultivated taste 
which the British had not devebped to any great extent. 
It might be made veiy profitabb where people could not get 
vegetables fresh. Canned peas were a great improvement on 
the ordinary dried peas. One station in the Eastern Counties 
last year had canned a million tins and sold them out completely 
in three months. Mr. Haman Porter emphasized the point 
that it was of no avail to advertise a product which could 
not be got in the shops. Mr. B. C. Qrey (Hunts) said he 
doubted whether it was good policy for the farmer to encourage 
blackberry hedges. 

Mr. Denton Woodhead, replying to the discussion, thought 
that the canners and growers should have littb difficulty in 
coming to terms as to contracts. Increased acreages were 
essential, and everyone should pull together. As to vegetables, 
vegetables of one kind or another could be obtained 
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fairly cheaply all the year round. Nevertheless, there was 
room for canning certain kinds (peas, tomatoes, etc.). He 
would like to see the National Food Canning Council set tip 
definite standards for theii- products under the National 
Mark. 

He thanked the Council for the expressions of appreciation 
of the Committee’s work. It had been engaged for about 
18 months on questions of marketing, and the attendance 
had never fallen off. He invited memliers of the Council to 
go back to their Counties and practise some of the methods 
that had been suggested to them. 

The Chairman said he would like to supplement what had 
been stated about the work of the Standing Committee by 
adding that they were greatly indebted to Mr. Woodhead 
and to the Secretar^^ for the work they had done. The Report 
was adopted. 

Proposed Private Motor Road to Brighton through Surrey 
and Sussex. — Col. Sir G. L, Gourthopey M.P. (East 

Sussex), moved :— 

“That the Council of Agriculture for England in Ktrougly 
opposed to the proposed Scheme of a privately-owned toll Motor 
Road from Kingston to Pyecombo, regaitiing it an a retrograde 
movement, being no part of a carefully devised National Scheme 
for new road-making, and likely to cause annoyance and severe 
loss to many rural dwellers with no compensating advantages ; 
and regarding it as certain to cause nnf»old inconvenience to the 
farms through wliich it jjasses, aiul to destroy the beauty anti 
amenities of the countryside.” 

He said that the proposal emanated from a syndicate 
called the Motor Roads Development Syndicate. It was more 
than a local matter, as if it were successful similar motor 
roads would be suggested for other pai’ts of the country. He 
described the provisions of the Hill, and discussed many 
objections to it from the point of view of agricultural and 
rural interests. Brig,-Gen, H, Cliftmi Brown, M.P, (West Sussex) 
seconded the motion. The Minister said that the Government 
was in no way concerned with the Bill, though he would see 
that the resolution, if passed, was conveyed to the proper 
quarter. If the Bill went to a Select Committ(*e he would 
consider the advisability of making a representation to it 
embodying the criticisms that had been brought forward. 
Mr. J. O. Adams (Northants) thought that this road might 
take a good deal of the motor traffic, and also the ordinary 
transport, off the other road, so relieving traffic. As a private 
road, it would be rateable, and therefore an asset to the two 
Counties through which it passed. He did not, however, 
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oppose the resolntion. Mr. O. M. Maryon-WiUon (iSussex) 
supported the resolution, which was put to the meeting and 
carried. 

Home-piodiiced Meat for Services.— Ifr. H. W. Thomas 
(Hants) moved:— 

** That in view of the increased price of Chilled Beef (imported), 
His Majesty’s Gkivomment be requested to provide the members 
of the Army, Navy suid Air Force with home-produced moat 
instead of imported.” 

He said that since he moved a similar resolution a big change 
had taken place. The imports of chilled meat had gone up 
very considerably and the disparity of price between English 
and imported chilled meat had diminished. He was surprised 
that in a certain case the lowest tender for English beef had 
fallen below that for imported chilled beef. He hoped that 
the resolution would be carried and that the Minister could 
persuade his colleagues in the Cabinet to take suitable action. 
Mr, A, It, White, 0,B,E, (Wilts), seconded the motion. At 
an institution in Wiltshire, a contract had been taken out 
for English beef at 4|d. a lb. The Minister said he thought 
that the resolution was based to some extent on a misappre¬ 
hension of the present system of purchase. Both proposer 
and seconder had alluded to foreign chilled meat as a source 
of supply. The Services, apart from bully beef which came 
usually from Empire sources, were supplied with frozen beef. 
The arguments, therefore, did not apply. Frozen meat had 
not risen in price to the same degree as fresh meat had, and 
there was an even wider margin between Empire frozen 
moat and home-killed fresh meat than there was a couple of 
years ago. The extra cost of feeding the Forces on home-grown 
fresh meat would be about £640,000 a year. That was the 
figure given to the Department last May. He regretted 
very much, therefore, that he did not think it at all possible 
to face this very increased cost. The Chairman asked whether 
the mover wished to press the resolution. Mr, Thomas stated 
that last May the price of English beef had been abnormally 
high. During the autumn months when it was low there might 
be advantage in using English beef. The Minister assured 
him that if the gap between the prices diminished to a sufficient 
extent, with the preference there is for the English meat 
under the present system, the Forces would be fed upon it. 

Mr, J, M, Paine (Bucks) opposed the withdrawal of the 
motion. 

The Chairman explained that he had not asked the 
Honourable Member to withdraw the motion, but whether 
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he desired to persist in it. He hoped the Council would not 
ask for impossible things. It was better to direct its attention 
to objects reasonably capable of attainment. The motion 
was put to the meeting and carried by 26 votes to 14. 

Acreage needing Tile-draining. — Mr, A, Wearmouthy J,P. 
(Durham), moved :— 

“That this Council asks the Ministry of Ap:ri(Miltnro and 
Fisheries to request each occupier of agricultural laud in tilling in 
his schedule of Agricultural Returns on June 4 of this year, to 
state the number of acres on his holding wluoh w«)uUl ho improved 
by tile-draining.” 

He thought that work on tile-draining would be very useful 
to the unemployed miners of Durham at the present time. 
Waterlogged land was not a paying proposition, and the 
first charge on cultivation should be drainage. Undrained 
land would carry away the capital put into it like a river. 
First of all he would like to see the statistics of land requiring 
drainage. Mr. B. Anderson (Northumlx^rland) seconded the 
motion. He said that tile-draining schemes did not come 
under the Government schemes of drainage in England as 
they did in Scotland. In Northumberland veiy large areas 
were quite undrained. There were 13,000 men in Northumber¬ 
land out of employment who could be used for making the 
tiles and cutting the drains. Miners would soon become 
efficient at this work. 

Mr, Ghas. Roberts drew attention to the fact that his 
motion also dealt with this subject of drainage and miners’ 
unemployment, and it might be convenient if the dis¬ 
cussions were taken together. The new Drainage Scheme 
put forward by the Ministry in the Circular of December 
17 was not workable in the Cumberland area at present, 
as it was put forward in order to help miners in other 
depressed areas. It was a transference scheme. In one 
area in Cumberland there were 2,300 miners out of work 
and unlikely to be employed again, and in another area in 
the county overlapping into Northumberland, th(^ unemploy¬ 
ment was up to 33 per cent. It was clear that they could 
not import distant-county unemployed miners. As to Iiousing, 
he did not know any area in Cumberland which had even 
a dozen or 20 cottages vacant at the present time. There 
was, he thought, also a provision that 75 per cent, of the 
men should be ex-Service. He did not know why tile drainage 
could be assisted in Scotland and not in England. Mr. J, P. 
Terry (Gloucestershire) said that he thought they were lucky 
perhaps in his County in having an excellent Land Drainage 

4 G 2 
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Officer, but he would suggest that these officers could give 
the statistical information asked for without the inconvenienoe 
of going to each farmer. 

TAe Jlfinistersaidhewas sure the Council had heard with sym¬ 
pathy the appeal from the northern areas stricken by unem¬ 
ployment. The Government had a few weeks ago announced 
the special terms that would be given to enable land drainage 
to be put in hand for the purpose of giving emplojnnent, and a 
condition had been that it would apply only in case of 
transference. The condition of 75 per cent. ex-Service men 
did not apply to these new schemes. In many cases the work 
would not he very temporary, and he instanced the scheme 
of the Middle Level Commissioners which would cost about 
£36,000 and last for five years. The Ministry had always 
limited its drainage provisions to improvement of arterial 
drainage. Scotland got ll-80ths of the total sum provided, 
and, as he understood it, had not the need or the desire for 
HO much arterial drainage improvement as existed in this 
country. It preferred, therefore, to use some of its share on 
pipe drainage. It was no use looking after pipe drains unless 
the outfall, that is, the arterial drainage, was in good order. 
As to including a request with the circulars of returns for 
June 4, the Ministry had no power, as the particulars defined 
by legislation were the only ones which were compulsory. 
Any return could only be voluntary and would also be a 
matter of opinion, and so inconclusive. Mole drainage was, 
moreover, and generally speaking, of better value on suitable 
soils. The Agricultural Output of England and Wales for 1925 
had given certain information of acreages requiring drainage, 
and ^e Ministry proposed to obtain further similar information 
in a later year. Sir Francis Acland thought that the trans¬ 
ference idea in these schemes was an absurdity when you 
were considering Comities like Northumberland, Durham and 
Cumberland. He did not think it could be the final decision 
of those in authority. He was sure that much of our land 
was going back year after year for want of drainage, and he 
hoped that the Council would not lose sight of this important 
matter. Mr. R. Bruford (Somerset) instanced the case of 
Somerset as being similar to that of Cumberland and Durham. 
In his County they had their own unemployed, and could 
not let them go for the sake of housing and working miners 
from other depressed areas. Mr. W. E. Smith said that it would 
be unfortunate to leave the impression that pipe drainage 
was no good, as positions had been discovered where existing 
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drains were not functioning through, lack of arterial drainage. 
It was far better to concentrate on arterial drainage first. 
Mr. A. R. White agreed. He said the cost of tile drainage 
was at present quite prohibitive—£16 to £18 an acre. Mole 
drainage in Wiltshire cost about £2 an acre. The Minister 
pointed out that, apart from the transference scheme, there 
was another system in force to help drainage, which was 
controlled by the Ministry. He would bring the difficulties in 
the transference scheme to the notice of the Ministry of 
Labour. He could not say what their view would be, though 
he knew that they attached great importance to the principle 
of transfer. After some further discussion, Mr. Wearmouth’s 
motion was put to the meeting and carried. Mr. Ghm. Roberts 
then withdrew his resolution, which was as follows :— 

“ That this Council draws attention to tlie new drainap^o scheme 
for the improvement of agricultural land, and asks the Minister 
of Agriculture to make the scheme more elastic and to modify 
the restrictions which make it difficult to got it into operation.” 

Tractors on Farms. — Mr. A. WearmmUh, J.P. (Durham), 
moved :— 

“ That this Council asks the Ministry of Agriculture and 
Fisheries to request each occupier of agricultural land in filling 
in his schedule of Agricultural Returns on Jimo 4 of this year, 
to state the number of tractors used on his holding.” 

The resolution was seconded by Mr. R. Anderson (Northants). 
The Minister explained that the objection to the previous 
resolution applied in this case also. Then^ was no power to 
extract the information. He added that particulars had been 
given in the report on the Agricultural Output of England 
three years ago. The resolution was put to the meeting and 
carried. 

APPENDIX A 

Report from the Standing Committee on the SnsjEcrr 
OF Better Marketing of Eggs. 

(1) In its Interim Report to the Council, dated January 19, 1928, 
the Standing Committee considered certain general steps that mighf- 
be taken to improve the marketing of home^producod eggs. It was 
assisted very considerably in this by the Report on Egg Marketing 
which had been issued by the Ministry of Agricultum as ” Economic 
Series No. 10.” Its recommendations, based on the Ministry’s Report 
and on the demonstrations of better egg marketing given by the 
Ministry at Agricultural Shows, were :— 

(i) that definite standards should be laid down for first, second 
and third quality home-produced eggs, which should be sold 
according to those standards; 

(ii) that collecting, packing and grading depots should be set up 
at which home-produced eggs should be dealt with; and 

(iii) that cold storage facilities for home-produced eggs should be 
more widely used in order to hold over larger quantities from 
timm of plenty to those of scarcity. 
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(2) The Coimnittee has now examined the various questions more 
closely, and is confirmed in its view that these points cover the 
essential needs in egg-marketing reform. It is indeed glad to find that 
the Ministry of Agriculture is proceeding vigorously in pushing reform 
along those lines by means of the National Egg Marketing Scheme 
and otherwise. This Scheme may be briefiy stated as follows :— 

All egg packers who are prepared to carry out its conditions 
may be restored as accredited packers, their names being sent, 
in the case of country packers, to the National Mark Committee 
through the National Farmers’ Union and the National Mark 
Egg Trade Committee, and in other cases through the last-named 
body only. 

The National Mark Committee has the power to accept or 
reject an application for permission to act as an accredited packer, 
and it may also take away the permission so to act if the con¬ 
ditions to which an applicant subscribed before registration are 
not carried out. Hen eggs are to be graded as Special,” 
” Standard ” and ” Pullet Standard,” the mipimum weights for 
each being 2J oz., 2 oz. and If oz., respectively. All eggs packed 
are to be of “First quality,”’which means that their shells are 
clean and sound, the yolk translucent, or faintly, but not clearly, 
visible, the white translucent and fiim, and the air-space not 
exceeding inch in depth. The quality of an egg is seen at once 
upon proper candling at a packing station. 

The minimtim quantity of eggs to be handled by each packing 
station is 30 cases of 30 dozen each week from Januaiy to 
July (inclusive), 20 such cases in the weeks of August and 
September, and 10 such cases in the weeks of October to December. 
The premises used are to be clean and dry and provided with 
suitable and adequate accommodation and equipment. All eggs 
are to be candled singly before a strong artificial light within 
48 hours of despatch from the station. 

Hen and duck eggs are to be packed separately, according to 
grades, in new wooden non-returnable SO-dozen cases packed 
with wood wool, or with fillers and flats, or cartons holding a 
half-dozen or one dozen eggs and sealed with the National Mark 
Label. In order to facilitate trade with small buyers and also 
to enable “ Specials ” to be packed in small units, 10-dozen, 
15-dozen and 20-dozen cases of fiberite, fibreboard or corrugated 
board, in addition to the 30-dozen size commonly in use in the 
trade, are also permitted ; any special concessions granted at the 
outset for the use of retumables are to apply only to an existing 
stock of cases. The Marketing Leaflets of the Ministry, Nos. 5 
and 5a, give full particulars of the 30-dozen wooden non-returnable 
cases recommended for this service. The premises of a packer are 
to be open to inspection at any reasonable time by duly author¬ 
ized persons, and all packers are to become members of Area 
Associations as soon as they are formed. 

(3) These particulars are sufficient to show the broad outlines of 
the Scheme. Private dealers, country wholesalers and co-operative 
societies, whether already in existence or formed for the purpose, 
as well as wholesale buyers or salesmen who operate in large con¬ 
suming centres, are all eligible to become accredited pcM^kers under the 
Scheme provided they can cany out the conditions. It is expected 
that there will be at least 100 of these registered by February 1. A 
later sti^ in the Scheme, as the Committee understand it, is that 
the National Mark Committee may transfer the power to authorize 
the use of the National Mark to Area Associations of accredited packers 
to be set up for individual counties or for a group of counties. Each 
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such Association would register a special Association mark to be used 
on packages of eggs and organize its own local inspection service, and 
supervize quality and packing of momliers* supplies. 

^4) The National Mark Scheme, which is entirely voluntary in 
character, has been supplemented by the compulsory marking of eggs 
preserved in lime water, water-glass, or other substance, before sale, 
so that these cannot be mistaken for fresh eggs ; that requii'ement 
will come into force on March 1 next. At the end of April, when the 
Order under the Merchandise Marks Act for the marking of all 
imported eggs comes into operation, homo-produced gaa-storod and 
cold-stored eggs will also be required to bo marked as such. 

(6) The Committee would wish to congratulate the Ministry, the 
Poultiy Advisory Committee and the National Farmers* Union on 
this Scheme and on the excellent progress which has boon made in so 
short a time since the matter was fij-st taken in hand by tho Ministry’s 
Marketing Branch. The Scheme is well devized, and appears complete 
so far as concerns the object of giving homo-produced fresh eggs fair 
play in the home market. It will also have the effect of encouraging 
production for it provides tho moans for placing largo (|uantitios of 
graded eggs on the many considerable markets m cities, towns and 
industrial districts, with an even greater efficiency and promptitude 
than is customary in those foreign countries which have a large export 
trade with this country. 

(6) Tho Committee found it occasionally urged that tho Scheme 
covild have only a limited effect inasmuch as a large proportion of the 
eggs produced in this country were best sold as they are now, i,e., 
direct to private individuals, shops and small dealers, and that in that 
way they passed quickly into consumption. While tliis is true in 
regard to many eggs, the Committee feels that the Scheme will provide 
a new outlet for a largo and increasing number, and that, when it is 
in operation, tho quantity dealt with locally by direct sale will pro¬ 
portionately diminish rather than increase. Tlie direct sale of eggs 
will continue, no doubt, to be a feature in tho districts of small pro¬ 
duction where eggs are sold to meet the relatively small local dcjmand. 
Wherever they are, or come to be, produced in largo (piantitios, it 
seonxs to the Committee clearly to be to everyone’s benefit that they 
should be candled, graded and packed for sale in standardized lots 
so as to compete effectively with the properly graded and packed 
imported eggs which they will meet on the markets up and down the 
country. It is unthinkable that the homo industry of egg production 
could ever flourish and increase if eggs continued to be turned out as 
they are to-day, all sizes together, with no guarantee whatever as to 
their freshness. All poultry keepers know how easy it is for stale 
eggs, which have escaped collection at the proper time, to find their 
way into market consignments. These, as well as eggs of bad quality 
and others with blood spots in them, are immediately on oandling 
at a packing station, so that, under tho Scheme, it will be impossible 
for them to bo included in tho packs. The unreasonableness of selling 
eggs of mixed sizes at the same price is sufficiently obvious to need 
no comment. 

(7) As regards the general question of price, it is not easy to predict 
the exact effect of the Scheme, though some witnesses anticipated 
that the market for home eggs would expand considerably to meet 
the demand under the Scheme, and that, after the Scheme had been 
running a few years there wovdd be no low-priced periods of gluts 
especially with the development of adequate cold storage facilities— 
nor any very high-priced periods of shortage. 

(8) At first sight, it appeared that the coats of the new scn^ices of 
oanduing, grading, etc., at the stations must be definite additions to 
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the marketing costs for which the oonstimer would have to pay more, 
or the producer receive less, than formerly. An examination of the 
position^ however, shows that these services are something which can 
be given in as part of an entirely new organisation dealing with large 
numbers of eggs in a wholesale way. It goes without saying almost 
that the packing stations must be of a sufficient capacity to bear the 
overhead expenses without undue strain. 

The cost for the station*8 services under conditions which will 
prevail at the start may be as high as 3d. a dozen; on a tumovc»r 
of five million eggs a margin of 2d. per dozen would be sufficient. 
This charge would, however, cover the cost of collecting the eggs 
from the established collecting points, conveying them to the station, 
management charges and costs of labour involved in candling, grading 
and i)acking in non-retumables, and delivery to the centres of con¬ 
sumption ; though it would not suffice to meet fully interest on 
capital, expenditure on premises, plant, vans, etc., which, according 
to estimates given in an article in the Ministry's Joxjbnal for November, 
1928, may amount to as much as a year's working and running 
expenses of the station. Nevertheless, as will be seen, it covers items 
which must make up part of the heavy costs under the present ordinary 
conditions. 

It is claimed that a station properly run can perfoim these services 
much more cheaply than the small dealers. Take the item of transport, 
for instance: the Committee was informed that against an ordinaiy 
railway charge of 6s. 6d. a cwt., or £6 10s. Od. a ton in cwt. lots to 
London from Cheltenham, the charge for ^-ton lots packed in con¬ 
tainer trucks was £2 Is. 8d. a ton, and that the station's transit was 
quicker all the way to the retailor, so that its eggs could be put 
fresher on the market. It is obvious that a station owning a good 
motor transport service can save still further on time, and possibly 
also on cost. 

The provision of non-i'etumablos is another item in running 
expenses—at present about 28. per 30-dozen case—but this is to be 
set off against the cost of the present system of retumables and the 
greater convenience and value of the new method as a selling point 
which must be reflected in the prices obtained, or in bettor sales. 

(9) From the producer's standpoint, therefore, the Committee 
considers that, in all the circumstances, the stations should be able 
to pay an average price for eggs at lecust as high as local dealers, and, 
if the producer has a chance of joining as a member in a co-operative 
egg-packing station venture he would do well to take it, and share 
in the profits of distribution as well. In any case, he can feel assured 
that the packing station's services are all necessary parts of an 
improved method of marketing, which will take his eggs to a market 
capable of almost indefinite expansion and which was previously 
closed against him. 

(10) Turning to the stations themselves, it seems clear that the 
larger they are, and the more eggs they are capable of dealing with 
and do deal with, the less the proportion of running costs per dozen 
eggs. The co-operative packing station, if a good business manager 
can be found (cmd this is a matter of the highest importance), shoidd, 
as already in<hcated, give the best return to producers. But what¬ 
ever the kind of station, whether private or co-operative, it is essential 
that the greatest care should be taken to see that the best business 
methods are employed, otherwise the running costs, through poor 
organization and soling, bad debts, etc., will become unduly high 
and the station may not, in time, find itself able to offer oompetitive 
prices for eggs. As a later development of the successful oo-opexativa 
egg-paddng station, a dual-purpose station may come at which fruit 
and vegetables may also be graded and packed for selling. 
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(11) Before concluding, there is one point as to which the Committee 
would wish to put unwary producers on their guard. Instances may 
occur where local buyers will be pi^epared to give higher piioes than 
are offered by the station. This is to be expected at times when the 
station is taking up most of the local output, and thereby creating a 
shortage in the district. But the local buyora will be unlikely to give 
the steady prices of the station with its far larger market when the 
times of general plenty come. 

(12) In any case, the National Egg Marketing Scheme should not 
be allowed to be jeopardized by producers who agree to support a 
station being drawn from their allegiance by temporary better prices 
which the existence of the station makes j>ossible. In the case of 
co-operative egg stations, tlierefore, contracts should be made com¬ 
pulsory on producers supporting the scheme to supply all their eggs 
for sale to the one buyer, viz., the station, and the producers should be 
made to realize that default of such contracts is punishable by law. 

(13) A point in the Scheme of advantage to individual producers 
which might be overlooked among the many other considerations is 
that reports as to doubtful and imsaloable eggs, etc., which will in 
the ordinary course be sent from the station to producers, will be of 
great benefit to them in checking their breetling and feeding methods. 
Close touch between the Station Manager ancl the producer cannot 
but lead to the greater efficiency of the latter in the business of 
supplying a high percentage of souiid, large-sized eggs. It is to be 
remembered that he will be pai<l strictly according to results, and 
that, to improve his business, he will neetl to make himself acquainted 
with the most up-to-date scientific knowledge as to laying breeds, 
feeding trials, winter egg-production and so forth, now in (course of 
being sent out from Harper Adams College, Salof), and elsewhere. 

(14) It is estimated that last year’s luoduction of hen eggs in 
England and Wales from occupations of over one acre was in the 
neighbourhood of 1,800 million, being an increase of about 800 
million over 1913. The fact of the increase of poultry on farms in 
recent years is, indeed, well known, and (jases have been stated where 
poultry properly managed have paid the farmer’s rent. County 
Poultry Instructors are now employed in nearly every county of the 
country, and their services are usually veiy much in reiiuest. This 
points directly to the fact that the cultivator—^who can as a rule 
keep poultry cheaply—is taking more and more a keen interest in the 
principles of poultry husbandry. The Committee thinks that the 
time has come, now the National Mark Egg Scheme is about to be 
launched, for all farmers, smallholders and other coimtry dwellers 
to set up poultry establishments under the best advice procurable, 
viz *9 that of the Coimty Poultry Instructor. 

(16) The imports of eggs into the United Kingdom before the war 
were nearly 26 hundred million (1913) and, having dropped during 
the war, regained their high-water mark of 1913 in 1926, and last 
year (1928) were no less than 31} himdred million. There is, therefore, 
plenty of scope for increased production in this country, and the 
consumption of home-produced fresh eggs must increase corwiderably 
when reliable grades and pcbcks are placed upon the large industrial 
markets at fair prices in competition with imported eggs. To make 
satisfactory purchases the wholesale egg merchant buys hundreds of 
cases at a time to supply his weekly demands. He can only deal in 
home-produced eggs when they are sorted, giaded and packed ^ in 
non-returnable cases as is provided for in the National Mark Egg 
Bch^ne of the Ministry of Agriculture and Fisheries. 

Adopted by Council, 
January 24, 1929. 


Januaiy 10, 1929. 
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AFFEMDIX B 

Bsfobt from the STAKoma Committbe on the Subjeot 

OF THE CaNNINO OF FrHIT AND VeQSTABLBS. 

(1) In the Report to the Council on the Better Marketing of Home- 
Grown Fruit, presented on October 18 last, the’ Standing Committee 
dealt briefly with the subject of the canning of fruit. Its remarks 
there were equally applicable to the canning of ve^tables. The 
Committee said tlmt this method of preservation provided means for 
dealing not only with the surpluses of any heavy crops from present 
acreages, but also with the produce of suitable crops from almost 
indefinitely extended acreages; that canning was very common 
abroad; and that large quantities of canned produce were imported 
which could very well be supplied at home from home-grown products. 
It added that the National Food Canning Council, a Council of 
producers, tinplate and can manufacturers, canners and distributors, 
had already been set up, and were actively engaged in assisting the 
development of the industry; and it recommend^ that the Govern¬ 
ment ^lould help in the movement in whatever way was open to it, 
for example, by assisting research in canning, and in stimulating the 
provision of larger acreages for crops for canning. 

(2) That statement summed up the position as the Committee then 
found it. Since it was made, the Committee has interviewed many 
peraons engaged in the industry, including representatives of the 
National Food Canning Council, and it now discusses the matter in 
greater detail in this Report. 

(3) The retained importations of canned or bottled fruit amount 
to about 2J million cwt. per annum (value about £6,000,000), and 
canned and bottled vegetables about f million .cwt. (value about 
£1,000,000). The corresponding pre-war importations retained in this 
covmtry were fruit 860,000 cwt. (value £1,100,000) and vegetables 
460,000 cwt. (value £460,000). Probably the larger part of the fruit 
importation consists of pineapples, peaches, apricots and other kinds 
of fruit not normally produced in this coimtry but which have secured 
a hold on the national taste and on the distributing trade. The 
remainder is of fruit of kinds which we produce ourselves—^apples, 
plums, gooseberries, cherries, and soft fruits such as strawberries, 
raspberries, loganberries and black currants. Nearly all the canned 
vegetables are of kinds which cem be produced in this country. It is 
well known that the country is capable of producing excellent varieties 
of both fruit and vegetables very suitable for canning, and that canners 
con supply the finished product at competitive rates, quality for 
quality, with imported goods. There seems also little doubt that 
home-produced, home-canned goods give, on the whole, greater 
satisfaction to the consumer. 

(4) It is possible that there still remains some prejudice among 
consumers against tinned foods; it persists probably from the days 
when cimning was not so well or thoroughly done as it is in England 
to-day, when solder was used in the making of ceuis and the putting 
on of lids. To-day, the cans are made absolutely air-tight by what 
is known as double seaming, the edge of the lid being rolled under 
the lip of the can, and the joint squeezed together by means of a 
second roller. Only the best and freshest products are used, and it 
is fedrly well-established that tinned foods are on the whole less likely 
to convey infection than ordinary unpreserved foods, which are liable 
to deterioration. It also seems to be established that in well-canned 
fruit and vegetables practically the whole of the original food value, 
vitamins and other, of the product, is retained. The public, therefore, 
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should not hesitate to employ these foodstuffs wherever and whenever 
the fresh equivalents are not available. 

(5) At the cannery, the fruit is placed in cans, covered with syrup, 
and after the lids have been spun on by special machinery, the cans 
are heated to a suitable temperature and kept at it for a time varying 
with the kind and condition of the fruit. The same general course is 
followed in canning vegetables, except that a brine solution is used 
instead of syrup. The heat treatment given to the cans destroys any 
infection in the product, but not its shape or texture. 

(6) There are about 30 canneries now established in this country, 
eight of them having been started only in the last 12 months or 
so. Most of the 30 are at present dealing in a short season with fruit 
only. Two at least, however, have a larger equipment—about five 
canning lines—and are able to deal witli j^ractically any sort of 
C€Wining of animal or vegetable foodstuff. The remainder have, for 
the most part, one or two sets of machinery only. The cost of a canning 
line is in the neighbourhood of £2,000, but a smaller plant can be 
installed for £600-£760, which would bo capable of turning out 800 
to 1,000 cans per hour. Where, however, the fruit is available, and 
a sales side is in operation, a full canning line is usually installed so 
that the outturn for the short period of operation may more surely 
cover the overhead costs for the year. It is imperative that the goods 
are canned while they are still fresh, and they must 1)0 of the first 
quality. The Committee was informed that on one occasion only 
20 of 200 tons of strawberries sent from Wisbech to a canning factoiy 
arrived in a state fresh enough to can. P'urthermore, such goods 
cannot be held for any length of time in cold storage witliout becoming 
unsuitable for canning. Usually, the first quality produce, firm-ripe, 
goes for canning; and the next quality, well-ripe, for jams, preserves, 
or sale as fresh fruit and vegetables. 

(7) The important considerations of the canner which concern the 
grower are (1) the kind and quality of seed or fruit grown, and (2) the 
time when it will normally be ripe and ready. The more the Committee 
pursued its researches, the more it became convinced that it is essential 
for growers to grow types of fruit and vegetables which will serve the 
dual purpose of fresh fruit and canned fruit. By no means all varieties 
which are excellent when oaten fresh will stand up to canning, e.g. 
some varieties of raspberries tend to disintegrate when canned. In 
the case of peas for canning in Belgium, the question of seed is re(;koned 
to be so important that the canners supply it to the growers at loss 
than cost price and indicate to them when to sow it, so ensuring as 
far as possible regular successional supplies to the cannery. The 
growers sow under contract at a definite price per 100 kilogi’ammes 
of sound produce, and it is a significant fact that the best seed, not 
only of canning peas, but also of spinach, carrots, and other canning 
vegetables, comes from England. It is not, so far, the general practice 
in England for a cannery to contract for fruit and vegetables at definite 
prices. Arrangements are mode with growers under contract agreement 
or not as the case may be, and the canner indicates what (]uantities 
and varieties he will take, though the price is left over until hai’vest 
time. 

(8) It should be realized that, in this country, we are only now in 
the stage of selecting our best canning crops, and in this selection 
both growers and canners are receiving valuable help and advice from 
the Director of the Campden (Glos.) Fruit and Vegetable Research 
Station attached to the University of Bristol. The National hood 
Canning Council expressed itself as highly appreciative of the efforts 
of the Director and his staff in elucidating some of the many difficult 
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probl^ns, practioal and scientific, which have beeet this young industiy, 
and hopeful that means would be found to continue this help to the 
industry in its present form, and, if possible, to extend it. 

(9) In considering the costs of canned fruits and vegetables in this 
country and abroad, we were assured that in practically all cases the 
raw products are grown much cheaper abroad. For instance, we were 
told tliat the fruit contents of a tin of apricots cost |d. to produce, 
whilst the contents of the same size tin of plums in this coimtry might 
cost 4d. Labour was represented as the chief item of difierence, beii^ 
costly in this country and usually lower abroad, though not so in 
some parts of America; but there must be other considerations, such 
as higher rent, and, where the most modem methods of cultivation 
are i»ed, the cost of extra manuring, spraying and pest-prevention, 
to be added to the other costs in this country, as against the probably 
cheaper total costs of the industiy in America. 

The Committee did not, however, find it possible to go minutely 
into details of these costs, nor was it prepared to accept at face value 
figures given to it. It was informed, for instance, that 2} lb. of canned 
American produce could be sold in this coimtry at the same price as 
1 lb. of canned English fruit of high quality. Inquiries at retail shops 
did not show anything like so great a discrepancy and the fibres 
cannot, in the Committee’s view, represent anything near the ordinaiy 
selling position. Indeed, quality for quality, English canned fruit and 
vegetables hold their own in the market as regard price. Home costs 
of production may be higher than foreign costs; the canning costs, 
through the high expense of canning machinery, which has mostly to 
be imported, may be heavier; yet the fact that there are no overseas 
transport charges to meet may be the factor responsible for our canned 
foods holding their own in the home market. If the price at which 
the products are marketed could be further reduced, it would seem 
that the complete success of the home canning industry must 
immediately be assured. 

(10) As it is, the canners appear to be organized somewhat in 
advance of the growers. It was stated on authority before the 
Committee that the camiers lakst season could have conveniently dealt 
with another 1,000 tons of strawberries, which were not to be had in 
the country, and that the pea-canning section would before long be 
able to deal with the produce of 100,000 acres in place of the 2,000 
that are dealt with to-day. 

(11) It appears to the Committee, then, that the step of prime 
importance tliat should be taken is for growers and canners to 
co-operate more closely with one another. The information and advice 
issu^ from the Campden Research Station, and from the Department 
of Scientific and Industrial Research, should be well known amongst 
both canners and growers, and, perhaps most important of all, the 
canners should be prepared to enter into contracts with growers for 
the delivery of soimd produce at prices fixed at the time of contract. 

(12) In the establishment of new canneries, the Committee would 
hope to see them set up as large-size units, capable of canning a variety 
of food products during the greater part of each year at least, and 
situated within a measurable distance of the place where the biilk of 
their raw produce is grown. Where goods have to be tedcen to the factory 
by railway transport it is advisable, if the goods are easily perishable, 
like strawberries, for railway vans to be provided with swinging trays 
or refrigeration, so that the fruit or vegetables may be carri^ without 
damage to the delicate tissues. The railway companies are usually 
ready to meet the needs of a new traffic where sufificient business can 
be aosured to justify the expense. 
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(13) The Committee considered the possibility of corned-beef canning 
as an^ addition to the other items so as to prolong the canning year» 
eqf>ecially having r^ard to the present tendency amongst farmers to 
increased milk production and the consequent placing of many cows 
on the m^t market whose beef could not be graded either as “ prime ” 
or “ cdioioe ** under a National Mark Scheme. Inquiiy, however, 
showed that the industry was very unlikely to be profitable in this 
country as the tinned meat imported from the Argentine came from 
animals unsuitable for any other purpose costing only about £6 or 
£6 each, and that the tinning industry there was carried on most 
economically as regards costs. It did not, therefore, seem possible to 
recommend that canners should consider the possibility of using lean 
meat from old cows for the purpose of canning, the animals being 
worth considerably more in this country as fresh meat. 

(14) It would be wrong to overlook one advantage wliich this 
country enjoys over other countries, in the matter of canning, and 
that is the possession of one of the largest sources of tinplates for 
canning in the world, vt*.. South Wales. That should moan a somewhat 
cheaper cost of production over competitors. At the same time, it 
should be remembered that every extension of the canning industry 
in this country means additional help to the tinplate industry of 
South Wales. It is estimated that over 100,000 tons of tinplate comes 
to this country in the form of cans containing imported canned goods. 

(16) Then there is the question of machinery for canning. Most 
of it is made in America, and can usually only be purchased from 
that country at high prices. It may bo possible for English makers 
of jam-making machinery and others to turn their attention to the 
manufacture of “ canning lines.” It is understood that already 
efficient machinery for sealing the cans is made in this country. * 

(16) As to the meddng of cans, it appears that as the industry 
develops, can-making Incomes a separate business, and it shows 
a tendency to do that in this country to-day. In America can-making 
firms have long specialized in the work, and one company at least 
not only supplies the cans, but supplies sealing machines on loan as 
well, l^e company takes the responsibility of keeping these in order 
and guarantees the canner against loss from faulty cans or faulty 
seaming. 

(17) The internal lacquering of cans is also important. As a result 
of experiments at Campden last year, double lacquering of cans to 
prevent exposure of the tin, and consequent slight corrosion, and the 
spoiling of the appearance of the fruit, is now ^opted by practically 
all canners of soft fruit. Excellent lacquers made in Birmingham 
are widely used in this country and even exported to the Continent. 
Canners and can-makers should be most careful to see that their 
systems of lacquering are as perfect as possible, otherwise the high 
quality of the produce might be impaired through ever so slight a 
corrosion by the acid of the particular fruit which is being canned. 

(18) One further point: the adveftising and selling end of an 
industry which is nm on sound lines, as the canning industry is, is 
always very important. It should be possible to assist it by advertise¬ 
ment by the Empire Marketing Board, and by inclusion in the 
agricultural products dealt with under the Ministry of Agriculture 
National Mark Belling Scheme. With regard to the first suggestion, 
it is clearly right that the public of this country should urged to 
support their home canning industry first, and the Empire canning 
industry second, so that, wherever suitable fniit and vegetables could 
be obtained from Empire produce, selling, of course, at competitive 
xmtes, they should be obtained, and the foreign goods pass^ by. 
As legaids the secmid suggestion, all that would be required is that 
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grades of canned goods should be dehned by the growers and the 
industiy, adopted by the Ministry as a basis for the Natitmal Mark, 
and steadily adher^ to by all canners, on the pemdty of being 
removed from the list of those entitled to use the Mark in case of 
failure. The guarantee of quality which the Mark would give should 
assist sales and maintain the hi^ standard of the produce. 

(19) The most important matter from the wider agricultural point 
of view, however, is the possible extension of the fruit-growing industry 
as a result of the development of the canning industry. The Committee 
has stressed the importance to the canners of being supplied with fruit 
and vegetables of the first quality and freidmess and of the right kind 
for canning, and, if a cannery is to make and keep a name for its 
goods, the produce must be of a uniform grade and quality. Obviously, 
as previously observed, success is a matter of close co-operation 
between the grower and canner. The fact that contracts had been 
entered into with canners for the sale of the produce of large ekcreages 
of fruit and vegetables at fair prices will tend to give greater stability 
to the prices received for the remainder of the crops, and may in 
consequence lead to a steady extension of the industry. 

(20) In the Committee's view, it is not possible to over-emphasize 
the value of the Campden Research Station in the working out of 
the problems which are presented. The Station is in close touch with 
both growers and canners in the West of England. It is also collaborating 
with can manufacturers at Worcester and lacquer manufacturers in 
Birmingham. It is also understood to be working, or about to be 
working, in close touch with the Department of Industrial and 
Scientific Research, which has under careful examination the various 
methods of preservation of foods. The Station, largely through the 
energy of its Director, has the confidence of the growers on the one 
hand, and of canners on the other, and is, moreover, recognized as 
the centre of light and leading on canning matters throughout the 
country. What is required is that its powers and activities should 
be increased so that its teaching, so far as the best kinds of fruit and 
vegetables to grow and the best methods to use in canning, may be 
extended over the whole country. It seems to be the case that new 
firms taking up canning find great difficulty in getting experienced 
men to take charge. At present there is no place in England where 
men can learn commercial canning. It is suggested for consideration, 
therefore, whether it would not wise to install canning machinery 
at the Campden Research Station, which would not only assist it in 
its work, but would provide meems for the Station to give commercial 
courses of instruction to persons entering the industry. Not only 
could the scientific principles underlying canning be taught, but the 
men would be train^ to handle the pr<^uce 6uid the machinery, and 
to understand about syruping, exhaust, closing machines, etc. There 
are understood to be sever^ schools in America where cannii^ 
instruction of the kind is given, and there should at least be one in 
this country. Fruit growers and market gardeners have already the 
advantage of the advice of the County Horticultural Instructors; 
it is su^ested that these Officers should be specially primed direct 
from the Campden Station with material for lectures on this particular 
subject. 

(21) Before summarizing its general conclusions, the Committee 
prop^ to state in this report some of the chief points arising in the 
growing and canning of some of the principal canning crops, more as 
an example of the problems that arise than an endeavour of making 
a complete statement upon them. 

fifavnsdsmss.—Strawb^es for canning should be of good shape, 
and free from wrinkles and black seeds which are chare^teristic of 
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some varieties. The berries should be firm-ripe when canned, as 
over-ripe fruit loses shape and, if imder-ripe, the product will be 
lacking in flavour. 

Some 31 varieties have been tested at the Campden Research 
Station for canning during the past fruit season. In many oases the 
same variety was obtained from various parts of England so as to 
ascertain the possible effect of soil and district on the canned product. 
It is not sound to judge the varieties as the result of one year’s test, 
€uid it is understood that the work will be repeated during the next 
two seasons. Of the varieties tested, however, the following appear 
very suitable for canning. 

Variety Districts 

Paxton .. .. Topsham, Devon. Long Ashton, 

Somerset. Bromsgrovo, Worcester¬ 
shire. Kingsley, Bordon, Hants. 

Wisbech, Cambridgeshire. 

Leader .. .. Coombe Martin, Devon. 

Lord Grenfell .. Bridgwater, Somerset. Eckington, 

W orcestershire. 

Oberschlesien .. Bridgwater, Somerset. Kingsley, 

Bonlon, Hants. 

Laxton .. .. Kingsley, Bordon, Hants. Bare Alston, 

Devon. 

Tardive de Leopold Bridgwater, Somerset. Eckington, 
Worcestershire. Long Ashton, 
Somerset. Kingsley, Bordon, Hants. 

It is a fact that in recent years the strawberry (5rop has suffered 
deterioration in this coimtry, probably through a lack of sufficient 
care in providing the best ruimers as new settings, of inadequate 
cultivation, and of the prevalence of pests which the first two factors 
may have assisted. The acreage since 1924 has been reduced from 
round about 30,000 acres to about 20,000, and this at a time when 
the prospects of record sales of English canned strawberries are of 
the brightest. It appears to be im|>erative for growers to open up 
new areas for this crop if they are to supply the canners with anything 
like the quantity of fruit required. Those new areas should be stocked 
as far as possible with the first runners from maiden plants. If inferior 
runners are supplied, or runners from plants suffering from disease, 
the loss to the grower may be very great, as he would not find out 
the fatilt \mtil the season is too far gone to make an alteration, or 
even in some cases until two seasons are over. 

In this connexion, the Ministry of Agriculture stai-ted a scheme in 
1926 for inspecting plants from which runners are intended to be 
taken for sale so that they might be certified as sound and true to 
type. In 1927 about 90 acres were examined, and during last year 
about 200 acres were dealt with by the Ministry’s Inspectors. The 
Ministry has further endeavoured to encourage the restriction of 
runners by extendiifg its certification scheme to the granting of 
“ super ” certificates to growers who limit the number of runners to 
not more than five from each plant. The scheme, of course, is 
voluntary, but it is of great importance that it should be adopted so 
that the industry of strawberry growing may be saved from disaster. 

A list of growers whoso stocks are certified can be obtained from 
the Ministry. It is advised that all those growers who sell runners 
from their strawberry plants, and have not taken advantage of the 
Ministry’s schema in the last two years, should apply for inspection 
during the coming season. 
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It wiU be dear, after ecmsideriiig the loreaoEngi that it is of great 
impoftanoe also that all poeaible eoonamiee aboold be need in dealing 
with the fruit that is available from existing acreagea, and it beocMooee 
all the more important that railway oompanias ^ouM be urged to 
aeeist in the supply of refrigerator vans and other special fa^tiea 
so that none of the crop may be wasted. 

As to prices; during the past season* strawberries grown near a 
faotoxy* stalked, in 6 lb. dbips, were sold to oanners at £50 per ton. 
Wisbech strawberries were purchased at £37 IQs. Od. per tcm, on stalk, 
in 24 lb. trays. 

Growers could probably be induced to plant strawberries for a 
price round about £45 per ton for the first year ; £42 for the second ; 
£40 for the third ; £38 for the fourth year. 

Ra$pberrie9 ,—^English raspberries are excellent when canned, and the 
flavour is far superior to the imported canned raspberries. As an 
excellent crop of fruit can be obtained within three years of planting, 
there appear to be possibilities of the acreage under raspberries being 
greatly extended as the canning industry progresses. The following 
varieties of those tested at the C^unpden Research Station have given 
good results: Lloyd George; Oalstook Seedling; Semper Fidelis; 
Baiunforths; Devons; Worcester Prolific; and Pyne's Fillbasket. 
Raspberries deteriorate rapidly, and it is essential for the plantations 
to within easy reach of the oanners. 

Last season’s price was £40 to £50 per ton in growers’ chips. 
Growers would probably extend their acreages considerably on a 
four years’ contract at about £45 per ton. Season by season, the price 
varies from £38 to £52. 

Loganberries. —^Logans are also excellent for canning, but when 
grown for canneries they should be well cultivated, and free from 
the maggots of the loganberry weevil. The presence of maggots in 
canned loganberries is prejudicial to their sale, and the only way to 
ensure frei^om from this drawback is by control of the pest by the 
grower. 

The price paid during the past season was approximately £37 per 
ton. The grower would probably extend his acreage for a five years* 
contract at £35 per ton. Purchased season by season, the price varies 
between £28 and £42 per ton. 

Qooseberriea. —When canned in heavy syrup, gooseberries yield a 
really excellent product, and their sale is increasing yearly. The 
fruit should be picked under-ripe, but the berries must not be too 
immature or they will have little flavour. For canning, green varieties 
of medium size are preferable, and the following are all satisfactory : 
Whinham’s Industry ; Keepsckkes ; Careless ; Crown Bob ; and 
Lancashire Lad. 

During the past season, gooseberries were purchased for canning 
at £10 to £15 per ton. Canned gooseberries are becoming more 
popular, and a fair price to the grower on which he could extend his 
acreage would be £12 to £14 per ton. 

Ourrants, —^Blackcurrants are especially valued for their strong and 
characteristic fiavomr, and for their reputed medicinal properties. 
Good canning veuieties of blackcurrants are: Baldwin; Edinas; 
Victoria ; Bci^oop Giant; and Seabrook’s Black. 

The price last season varied from £40 to £50 per ton. 

Redcurrants are not canned alone to any extent, but they are 
often put up as a mixed pack with raspbeiries. Suitable varieties 
are: Comet; Ruby Castle; and Laxtona Perfection. 

Plums and Damsons. —^There are many varieties of plums whidi 
give excellent results when caimed. llie common ywow egg, or 
Pershore plum, when canned in a heavy syrup, is frequently superior 
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to tlie leas oonamon varieties, Victoria, Pond’s Seedling, Golden Drop, 
and Magnum Bonum all give good results. Amongst the purple 
varieties Puiple Prolific, Early Rivers, Purple Persliore, and Coe’s 
Iiate Bod have all been foimd suitable. The prune damson is excellent 
for canning, as is also the Worcestershire damascene. The Kent prime, 
whilst not quite so good, is also satisfactory . 

Egg Plums.—The price varied during the past season from £15 to 
£17 per ton. Bought forward under, say, a four years’ contri&ot, a 
fair price would probably be round about £15 per ton. Purchased 
season by season, the price varies from about £8 to £22 per ton. 

Victorias.—^There is an appreciable shortage of Victoria Plums for 
canning. During the past season, the canners purchased at roughly 
£37 per ton. On a four years’ contract, a fair price is probably about 
£28 per ton. Purchased season by season, the price varies between 
£12 and £40 per ton. 

The Early Rivers Plum is also an excellent plum for canning. 

Damsons (Prune).—During the past fruit season, prune damsons 
were about £36 per ton delivered. The price varies season by season 
from £16 to £40 per ton. On a four years’ contract, a fair price would 
probably be about £25 per ton. 

Kent Damsons.—Price during the fruit season, £30 per ton in Kent, 
grower’s own ohipa. This damson is not so good for canning as the 
prune damson. 

Apples .—^This fruit is available all the year round in the fresh state, 
by reason of the heavy importations. It may prove a paying business 
to can by solid pack some of our best apples for cooking, e,g., Bromley’s 
Seedlings, in gallon tins, for use in restaurants, hotels, etc., in the 
winter-time and through spring and early summer, and also small 
cans for use by the housewife for single pies. Those would be at hand 
ready for use without any trouble of preparing, and for this reason 
might be preferred even when the fresh Brarnloy’s Seedlings, etc., ore 
on the market. 

Peas .—^The preservation of green peas is a considerable industry in 
France, United States, Belgium and Italy. Peas grow mmarkably 
well in England, and for flavour and yield compare favourably with 
those from any part of the world. They are at present canned only 
in three or four centres in England, though it is likely that the scale 
of oemning will soon be much extended. At present tlioro ap{)eara to 
be no difficulty in getting farmers to grow for the purpose, so that 
the prices paid by the factory appear to bo remunerative. In 
America, more peas are canned than any fniit or other vegetable, 
with the exception of com (maize) and tomatoes. 

The use of copper sulphate by which many of the packs wore kept 
green in the can may have had some effect in keeping down the 
oonsumption of this product in this country. Its use is now prohibited, 
and the Campden Station have discovered a harmless substitute 
which has the same effect as the copper sulphate, and are informing 
English canners of the secret. 

The season for pea c anning commences in June, and in order to 
make it as long as possible, it is usual to make successive sowings 
with early varieties, second earlies, and then maiucrop varieties. 

, At present, them is great need for research by the Horticultural 
Stations on the best varieties of peas for canning, not only from the 
point of view of suitability of the peas themselves, but also on varieties 
that ripra uniformly, so that they may be cut by a viner. If the pods 
have*to be pidked by hand, labour will be difficult and costly, and the 
cost of the product will be much higher than is actually necessary. 
It is obvious that to build up a large industry large quantities of peas 
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will be required^ end theee will not be aveilidile if the picking bat to 
be done by hand. 

In this connexicm it should be remembered that in America, the 
straw and pods aie stacked after removal of the peas, and made into 
a kind of silage that is rnudi appreciated by oattle. 

Pea cannin g plcmt can be kept going in the ojS*seaeon in the canning 
of beetroot, pork and beans, mixed vegetables, etc. 

price paid is usually between Ss. and 10s. pear SO lb. bag where 
the canneries receive the pods in bags. Local grcmers would probably 
be prepared to grow peas under contract at this price. It must 
borne in mind thst piling charges work out at roughly 2s. per 80 lb. 
bag, hence the advantage of using vinars. When these machines are 
used the crop is cut by mowers, and either taken by motor lony to 
the cannery and shelled mechanically, or the shelling is done at 
central stations located in the fields, and the shelled pm only are 
taken to the cannery. The grower is paid a definite price per acre 
or on the 3 neld of shelled peas product. ^ 

(22) The chief conclusions of the Committee, therefore, are :— 

(1) Growers in this country should prepare to extend their 
acreages of fruits and vegetables in order to satisfy the growing 
demands of the canning industry, 

(2) Growers and canners should co-operate more closely in order— 

(а) that varieties of fruit and vegetables suitable for canning 
should be grown in quantity on the most suitable soils in 
the neighbourhood of the canneries; 

(б) that suocessional ripenings of them should be available in 
order that the fullest economy be achieved in the industry ; 

(c) that contracts at definite prices per stated quantity of 
sound produce should be a regular feature of the industry; 

(d) that the costs of production should be carefully scrutinized 
from the commencement of growing to the sale of the 
finished article so that they may, where possible, be reduced, 
and an article sold which will, for quality and price, take 
undisputed command of the home market; 

(e) that canners should take great care to secure proper 
lacquering of their cans. 

(3) The Ministry of Agriculture, the National Farmers* Union, 
and the Canning Industry should consider the definition of 
standards for canned fruit and vegetables with a view to 
bringing these products under the National Mark Scheme 
which guarantees the products as home grown and of the 
stated quality. All English cemned produce should be marked 
as such. 

(4) The Fruit and Vegetable Besearoh Station at Chipping Campden 
idiould be assisted in its excellent work of helping the growers 
who grow for canning and the canners themselves. the 
latter connexion the Station should be supplied with a canning 
plant,'and classes of instruction in the scientific and practical 
aspects of canning should be authorized. 

(6) The Empire Marketing Board should be invited to consider tira 
separate advertisement of English canned goods amongst 
consumers in this country. 

January 11, 1929. 

Adopted by Council, 

January 24,1929. 
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EXPORT OF BREEDING STOCK IN 1928 

NtmBBB and declared value of animals, living for breeding, exported 
from Great Britain and Northern Ireland during 1028, with comparative 
figuroB for 1027. (From “ Annual StcUem^nt of Trade ** and returns 
supplied by H.M, Ouaioms and Excise,) 


1 


Coimtry to which 
exported 

1028 

1927 

Number 

Declared 

value 

Number 

Declared 

value 

CATTLE 

Argentina 

297 

£ 

i 48.441 

346 

£ 

104,420 

Brazil 

80 

7,748 

26 

4,185 

Colombia 

26 

1 2,263 

26 

2,943 

Russia 

* 106 

! 6,919 

0 

0 

Uruguay. 

46 

i 8,260 

62 

12,186 

Australia*. 

0 

0 

46 

6,943 

British India 

11 

1.370 

16 

948 

Canada .. 

318 

[ 21,825 

209 

16,820 

Irish Free State 

2,023 

. 40,304 

4,536 

76,068 

Kenya 

69 

3,266 

39 

1,976 

Union of South Africa .. 

94 

1 7,687 

46 

3,839 

Other coimtries .. 

106 

7,626 

201 

8,324 

Total 

1 

3,176 

156,480 ' 

1 

6,661 j 

237,661 

Sheep and Lambs 
Argentina 

737 

1 

j 19,710 : 

1 

878 

21,098 

Brazil 

172 

! 4,018 

56 ; 

1,861 

Chile . 

118 

; 5,081 

65 

2,500 

Peru 

; 0 

, 0 

89 

1,143 

Russia 

1,068 

, 10,418 

0 

0 

Uruguay . 

276 

! 6,672 

133 

3,136 

United States of America 

68 

800 

155 

2,235 

Canada ' .. 

402 

6,316 

389 

6,730 

Irish Free State 

674 

i 4,940 

1,676 

4,909 

Other countries .. 

224 

1 2,624 1 

1 221 i 

i 

3,212 

1 

Total Sheep and Lambs 

3,718 

j 60,470 

3,561 

i 46,914 


Swine 


Argentina 


14 

678 

19 

671 

Brazil 


17 

380 

0 . 

0 

France .. 


43 

818 

44 : 

686 

Hungary 


29 

830 

0 

0 

Italy 


29 

984 

3 

150 

Japan 


4 

292 

18 

1,064 

Portugal .. 


20 

367 

2 , 

52 

Russia .. 


1 63 

2,040 , 

0 ' 

0 

Irish Free State 


170 

1,766 ; 

1,287 

3,741 

Other countries • • 

i 

121 i 

2,188 1 

139 j 

3,191 

Total Swine 

•. 

610 1 

1 10,242 

1,612 ! 

9,455 


4b2 
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MARCH ON THE FARM 

J. R. Bono, M.8o., N.DA. (Hotu.), 

Agricultural Organizer for DerbyaiMre. 

FMd OpetaliOllS.—^This month is well named in the sense 
that it is the time of the year when progress with fnrm 
operations begins to accelerate. Hiere are so many parts and 
departments of the farm to which attention may be given in 
a favonrable weather period in this month, that pmformanoe 
is limited only by the staff of men and horses available. March, 
with its lengthening days, the gradual increase in duration of 
sunshine, the appearance of a dry surface on the pkm^ed 
fields and of lambs in the pastures, does indicate the opening 
of a new season. 

March is a busy sowing monthoats and barley are the 
principal ciops here concerned; but beans, peas, tares, rye, 
cabbage and forage mixtures are sown on smaller areas; 
early potatoes are planted ; and towards the end of the month 
clovers are sown in young wheat. The applications of 
fertilizers as top dressings to com and leas are commonly 
given in March, after the tillage operations which these crops 
receive. 

The pressure of field work that besets the farmer in a fine 
March shows the desirability of having completed thrashing 
and delivery of com, and mtule good progress with manure 
carting during the preceding months. Above all it emphasizes 
the value of autumn cleaning operations, which enable the 
farmer to concentrate his attention on the production of a 
tilth without first having to eradicate weeds. 

While it is perhaps natural for the farmer to give first 
attention to the com land, leaving the root ground until 
the drillu^ of spring com has been completed, there is 
something to be said in favour of “ sliping ” the surface of the 
green crop land at the earliest practicable date. Farmers 
who have tested this advice have found that this op^tion 
appreciably helps tilth formation and reduces the number of 
hard clods, while the fear of trouble from encrustation has 
been found to be groundless. The implement is passed over 
the ground as soon as the surface is dry enough to casay the 
team, and its action is partly to omsh the half-dried lumps 
of soil and partly to press them into the moist soil, where 
they will mellow down. 

its simple form the slipe consists, of two units each made 
of six faeces of scantling about Sin.by2^in.by-4ft.din., 
linlcsd together at intervals of about 12 in. The two units 
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then form a sort of harrow measuring 9 ft. wide by 6 ft. deep, 
and they are attached to a draught bar in the same way as 
a zig-zag harrow. For use on heavy land that has been beaten 
down by winter rains, the first bar of the slipe should be 
fitted with short harrow-teeth. The last bar may also be 
toothed for use on land that tends to ran together. GeneraDy 
two “ turns ” of the implement are necessary, the first being 
across the ploughing. 

The value of March dust has been expressed in many 
proverbial sayings ; for it has long been known that a drying 
period at this time of the year enables our clay soils to bear 
abundant crops of corn. What the wheat grower specially 
desires is a frosty winter and a dry March. Under such 
conditions, there would be need for rolling winter corn on 
light and medium soils and generally whew* the land had 
become hollow and puffy. Even heavy soils may benefit from 
rolling ; but this operation cannot be reduced to a matter of 
farm routine ; often on strong land it does more harm than 
good to both winter and spring corn. In case of doubt ro llin g 
should be omitted. Harrowing, however, is less questionable 
and should be adopted both as a means of breaking a top 
crast and promoting aeration, and to consolidate the soil 
below the surface. 

Ewes and Lambs. —^Much les.s attention has been devoted 
to the balancing of rations for suckling ewes than to the 
rationing of dairy cows. Sufficient is known, however, to 
indicate the necessity of protein-rich supplements to the bulky 
diet when this consists of roots and hay, as it docs when 
ewes lamb before there is young grass available. According 
to the evidence given in the Ministry’s Ijcaflet No. 21.5 (Sheep 
Feeding), a suckling ewe weighing 1601b. and producing 3 
gallons of milk per week requiros, besides 1401b. of swedes 
and 14 lb. of hay, concentrates containing 2 lb. of digestible 
protein and 7 lb. of starch equivalent. This is somewhat 
richer in protein than a balanced dairy compound, and could 
be supplied by a daily allowance of about IJ lb. of the well- 
known and approved mixture of equal parts linseed cake 
and crushed oats. A more complex ration would be equal 
parts by weight of decorticated ground nut, cottonseed meal, 
linseed cake, oats, and maize meal. When kale is available, 
and also when early rye and young grass begin to take the 
place roots, a less albuminous supplement is needed. 

Ifae Ulk Market.—*' Milk as a rule is in very plentiful 
sniffy, and accommodation milk, which is offered at 12d. to 
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16d, pm gallon, goneially meets vitii little veqaest.” This 
statement in Agricultural Market Report of February 8— 
which is only one of a series having the same import tibat 
have been issued during the past few months—indicates that 
the problem of milk marketing has not yet been solved. For 
smne time the official reports have indicated the ezistenoe of 
abundant supplies of accommodation milk at the Lcmdcm, 
Birmingham and Manchester stations and from ccmvensation 
witii producers and distributors, further evidence may be 
gained that, so far from the supply of milk having been short 
as prophesied, considerably greater supplies have been avail¬ 
able for liquid consumption than the market could absorb. 

Farmers attribute the increased supplies of winter milk to 
the superior quality of the 1928 hay—^which, it may be 
incidentally mentioned, is rapidly disappearing. The hay of 
1927 was, on the contrary, hugely responsible for the scarcity 
of milh in the winter of 1927-28. With the assistance of good 
hay and an increase in the price of milk, and in the belief 
that supplies were unlikely to exceed the demand—owing to 
the reduction of 67,500 in the numbers of dairy cows and 
heifers—^producers have imdoubtedly endeavoured to increase 
their output. The demand and prices for cows and heifers 
in milk have indicated this endeavour; increased numbers 
have bemi imported from Ireland ; and doubtless the increase 
shown in supplies of dairy cattle at the ” representative 
mmrkets ” is in some measure due to the transfer, into herds 
supplying the liquid market of cows from districts where 
milk is not dispatched for liquid consumption. The possible 
influence of the above-mentioned reduction in total numbers 
of cows and heifers was therefore over-estimated : compared 
with the 1926 figures, the reduction was only 26,186 ; and, it 
may be recalled, there was considerable excess production 
for liquid consumption in the winter of 1926-27. 

From the point of view of the arable fanner who may be 
turning his attention towards dairying as a solution of his 
financial problems, the above situation is not encouraging; 
the established dairy farmer, however, cannot view it without 
concern for the immediate future. The principal need is 
admittedly an increased demand for liquid consumption, and 
it is well known that the quantity consumed per head in this 
country is low in comparison with that of certain other nations. 
B^julation of the total ou^ut-nsuch as obtains in the 
{(RxlnctioB of earthenware, for instance—is perhaps almost 
impcaetioable witiiin measnraUe time. Earliy consideration 
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should, however, be given to the question of regulating the 
supplies of milk that arc surplus to the capacity of the liquid 
milk mi^rket. Past experience proves the undesirability of 
oSedng accommodation milk at less than contract prices. 
This question will doubtless arise in connexion with the paper 
which Mr. A. E. Magee, of the Scottish Milk Pool, will read 
at the April meeting of the Farmers’ Club. 

The Dairy Herd*—Before the war a newly calved cow of 
Shorthorn type was worth from £18 to £23, according to 
quality and time of the year. The higher figures were realized 
in the autumn and the early winter months. The same class 
of cow, when ready for sale to the butcher, was worth about 
£17, so that the suburban dairyman had to suffer a drop ” 
of about £5 per cow, or 2d. per gallon of milk yielded. At 
the present time dairy cows are worth £24 to £32 when in 
full yield and in the best markets about £21 when fat. The 
difference between the milking and the slaughter values is 
now about £7, or 2|d. per gallon on a 000-gallon yield, without 
including the amount attributable to loss by deaths. 

Only the suburban dauyman changes his herd entirely in 
the course of the year. The farmer who endeavours to maintain 
a regular breeding herd is able to retain liis cows for a longer 
period than one lactation and thereby to reduce the cost of 
herd maintenance. The average period of retention of animals 
in the breeding herd is, however, much shorter than is generally 
believed. In the Food Controller’s Investigation of 1919-20, 
in which 165 farmers co-operated, it was found that with the 
commencing total of 5,968 cows, there were 1,448 sales and 
deaths in the following seven ‘‘ winter ” months, which was 
at the rate of over 40 per cent, per annum. This figure is 
rather higher than the average as indicated by the annual 
reporiis of milk-recording societies, which—according to the 
Central Council’s Year Books for 1922-25—has in 33 societies 
worked out at 33 per cent. According to this evidence the 
annual replacement is at the rate of one-third of the herd 
each year; in other words, the average cow remains in the 
herd about three years after the date of her first calf.^ The 
cost of herd maintenance is about IJd. to 2d. per gallon, of 
which Id. is due to the difference between the dairy and beef 
values of the cows fattened off, and Jd. to Id. is due to loss 

♦ The Ministry does not hold itself responsible for the opinions 
eapressed or the statements made by contributors, and in this instance 
desttes to make it clear that it must not be regarded as agpreeing that 
tbft mtUcrecording statistics can be said to prove Mr, Bond s thesis. 
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1^ death (about 6 per cent.) and aiJmeDta that aSeot the 
talue of the oow lor fattening. 

The BtatisticB of the milk-reoording aixneties indioate ^at 
the eows drafted out ate replaced mainly by hmlera. For 
example, in the year 1923-24 the number of heifers introduced 
into the herds ^ 31 societies concerned was 21,759, mid the 
number of cows not retained for the full recording year was 
24,993. These figures confirm the deduction that the milking 
life of the dairy beast is as short as three years, subject to 
the assumption that the animals drafted out are not sold for 
further dairy purpose. This assumption is reasonably safe, 
because it is well known that few farmers who record their 
cows are willing to sell the animals that have proved their 
worth at the pail. 

It has been stated that the main reason for such a heavy 
" wastage ” in dairy herds is the “ modem craze for high 
milk records.” To some extent that is conect, as the recording 
farmer declines to retain in the herd yoimg cows that fail to 
attain a satisfactory standard of yield. Too many farmers 
have cause to complain of the large proportion of their home¬ 
bred heifers which prove to be poor milkers; and better 
results in this resiiect would relieve them of the necessity of 
rearing so many calves. The implication, however, that the 
higher yields which have resulted from more scientific feeding 
have entailed heavier “ wastage ” in herds is not supported 
by the evidence available. The West Sussex results show 
tMt tuberculosis, which is so often cited as an important 
source of loss in dairy cattle of high milking capacity, is 
responsible for only a small amount of wastage compared 
with other causes that are not, as far as is at present known, 
associated with high rather than with moderate milk yields. 
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NOTES ON MANURES 

H. V. Gakneb, M.A., B.So., 

Rothamsted Experimental Station. 

Dressillg.— In growing winter cereals, the aim should be 
to grow as big a crop as will stand. This, admittedly, requires 
considerable judgment as far as the condition of the soil is 
concerned, while the nature of the summer also affects the 
question, because certain seasons tend to grow an abnormal 
amount of straw. The year 1025 will be reincmbei^ed as a 
case in point. Since the weather cannot be foi^etold, this 
factor is reduced to an estimate of the chances of meeting 
the abnormal, and most farming oj)erations are carried on 
under this limitation. As far as soil conditions are concerned 
there are certain general guides. Phosphates and potash 
present as residues are decidedly helj)ful, and under no likely 
circumstances will they be present in excess. The factor to 
assess is the quantity of available nitrogen, and the governing 
circumstances here are (1) the amount of nitrogenous manure 
added ; (2) the nature of the winter as regards drainage 
through the soil; (3) the resources of the soil itself. We may 
take these points in turn. The supply of nitrogen will be 
increased by dung or slow-acting organic manures having been 
applied to the previous croj), by the turning in of a sod of 
red clover or a well-turfed old ley, or by folding off the previous 
crop with sheep receiving hand feecliiig. The nitrates thus 
produced may be well held in a retentive^ soil during a hard 
winter, or they may suffer considerable loss from an ojhui 
soil in a mild, wet winter. In the latter case, although the 
land was originally rich, further nitrogen as a top-dressing in 
spring may bo required. Few soils ajo so ric^h naturally that 
nitrogen is normally in excess ; the black fen soils are the 
most notable exceptions. In relation to the supply of nitrogen, 
the regional rainfall is to be considered. It appears that more 
care must be taken with nitrogen in wet districts than in dry 
ones, for the former usually produce soft luxuriant growth in 
any case, and this may be pushed to extremes by injudicious 
use of nitrogenous fertilizers. 

Forms ol NitlX^en* —^The type of nitrogenous fertilizer 
suitable for top dressing will depend on the soil, and on the 
time of application. The most important question with regard 
to the soil is its lime supply. On soils supplied with lime, 
sulphate of ammonia is a suitable source of nitrogen. On 
soils which are either acid or on the verge of acidity, it is 
better to use a manure either supplying a little chalk, such as 
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nitro-chalk (15| per cent. N.), or mwures, such as nitrate of 
eoda or nitrate of lime, which make no demands on the lime 
supply of the soil. Calcium oyanamide is not so widely suitable 
fat top dressing purposes as the other fertilize mentioned, 
and if used at all it should be applied early, t.e., before 
vegetation commences growth in the spring. A day when 
the young com is dry should be chosen to apply cyanamide. 
The type of dressing is also chosen to suit the time of 
application. For immediate action, as, for example, when 
the dressing has been unduly delayed or the crop is suffering 
from an insect attack, some form of nitrate is required, e.g., 
nitrate of soda, nitrate of lime, or nitro^chalk in which one-half 
of the nitrogen is in the nitrate form. For earlier application, 
sulphate of ammonia is suitable, and, for very early or even 
autumn applications, cyanamide may be tried with the 
precaution mentioned above. 

Experiments carried out over the last few seasons at 
Bothamsted have shown that good increases may be obtained 
from top dressings (as sulphate of ammonia, or equivalent 
muriate of ammonia, in this case) applied somewhat later 
than usual. Dressings to wheat and winter oats applied as 
late as mid-May have been at least as successful as March 
dressings in increasing the yield of grain. The following is a 
summary of the results :— 

Inckeask m Grain (Bus.) and Straw (Cwt.) per Acre per 1 Cwr 
S/A OR ITS Equivalent. 



Grain, bu 

18 . per acre 

Straw, cwt 

per acre 


1 N. at 23 lb. 

N. at 46 lb. 

N. at 23 lb. 

N. at 46 lb. 


I per acre 

per acre 

per acre 

per acre 


Early 

- 

Late 

Early j 

Late 

Early 

Late 

Early 

Late 

Wheat 













1*6 

1*6 


1*9 

2*0 


Bl 

■ii 


2*4 

3*6 


3*2 

2*8 



6*6 


1*9 

3*8 


3*5 

1*8 

1927 

2-6 



2*6 

4*1 


4*8 

1*6 

1928 

2-9 



— 

3*1 

6*1 

— 


Mean 

2*4 


2*6 

2*1 

3*2 

3*6 

3*3 

2*1 

Winter Oats 









1923 

8-1 


8*7 

12*3 

7*L 

w m 

8*3 

7*4 

1925 

10*8 


7*4 

9*9 

8*3 


6*8 

5*5 

1926 

2*6 


M 

1*3 

mSi 

m m 

7*3 

2*4 

Mean 

7*2 

1 

8*1 

HI 

7*8 


1 5*4 

7*6 

6*1 


NOTE: The Nitrogen was supplied as sulphate of i^t 

1 owt. or 2 ofwt. per acre, or its equival^t as ammcrniuip chloride. The 
early dressings were applied at various dates during March, the late 
drcisaings during May, * 
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The figures show that, under the conditions of these 
experiments, the 1 cwt. application to wheat did on the whole 
rather better when applied late than early. The effect was 
in the same order in the case of oats. There was a distinct 
tendency with oats for the late dressings, both single and 
double, to increase the grain more than the straw. As might 
be expectecj, the unit of nitrogen was not so effective in the 
double dressings as in the single ones. Thus, the increases 
per 1 cwt. sulphate of ammonia equivalent, taking all times 
of application together, were :— 

Single dressings 3*4 bus. wheat and 3-4 cwt. straw. 

Double „ 2-3 .2*7 „ 

Single „ 7*7 „ oat.K „ (v5 

Double „ 6*8 6-3 „ 

In the case of wheat, the higher dressings hardly scorn to 
have been justified. With oats, however, the efficiency of the 
higher dressings is better maintained and, at the rate of 
2 cwi). of sulphate of ammonia per acre, each cw t. w^as producing 
much more grain and straw than was required to cover iJie 
cost of the manure. 

Against the use of late dressings must b(» placed the fact 
that the plots so treated were appreciably later to harvest 
than those receiving their nitrogen early, while the double 
dressings, although standing as a rule, were lodged in certain 
seasons. One might conclude that there seems to be no 
advantage in applying top-dressings unduly early, and that 
quantities in excess of 1 cwt. per acre should seldom be used 
for wheat, although such treatment might be in place for a 
stiff-strawed variety of oats when the land is in rather poor 
condition. 

Finally, there is the question of the variety of the crop 
itself. One of the problems of the plant breeder is to produce 
varieties of cereals which will stand up to generous treatment 
with nitrogenous manures, which will no doubt be increasingly 
plentiful in future. Little experimental work on this question 
hAia been published, but Yeoman wheat has been reported as 
standing better than other varieties under heavy manuring 
{fiU this JoUBNAL, November, 1928, p. 760), while certain 
varieties of oats, for example Marvellous, have a particnJariy 
good reputation in highly-farmed districts. The favoured 
varieties of barley, such as Plumage Archer and Spratt Archer, 
also have this property well developed. 

TJfiMi Surveys*—^Much has been written on the need fox 
and there is no doubt that in many districts soil acidity 
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fai tiw limiting factor in crop growth. One of the reasons why 
farmers are reluctant to um lime is tiie cost; for althongh 
the acre cost of liming is usnally little more than will frequently 
be spent on artificials for a cash crop, such as potatoes, the 
immediate returns are not as a rule so connderable. It is 
rather a case of slow all-round improvement in fertility— 
a long-period investment, in fact. One method of reducing 
cost is to ensure that local supplies of liming material should 
be exploited to the full. The object of regional lime surveys 
is to ascertain, by chemical test and field observation, the 
districts and formations most in need of lime, and further, to 
bring to the notice of farmers the possibilities of the local 
supplies of chalk, limestone or marl, and •the nesurest kilns 
or grinding plants. 

Surveys of this kind have been carried out by Porter in 
Herefordshire, Hanley in Yorkshire, and more recently by 
Thompson in Northamptonshire, while in many of the counties 
a systematic examination of the soils from the point of view 
of lime supply is being undertaken. I’his work has been of 
undoubted value to the farmers of those districts. A featme 
is the decline in the number of small private kilns and the 
increasing share of the trade obtained by producing units 
working on a great scale with high efficiency. The essence 
of the whole position is transport, and work of the kind noted 
above enables farmers to make an estimate of the cost of 
obtaining lime products from their nearest local source, as 
compared with that needed to procure their requirements 
from a distance. The provisions of the Fertilisers and Feeding 
Stuffs Act, 1926, enables this to be done most readily, as the 
grades of commercial lime products must now be stated by 
the vendor. As is noted on p. 1141 of this issue, where a 
conditional remission of rent to a farmer is allowed by the 
landlord for liming, the Inland Revenue will allow a set-off 
against Schedule A payments. 

Hitiogaa for Spring Gotn. —^The same general considerations 
as are set out above for the nitrogenous manuring of winter 
com will apply to spring com, except that, in this case, it is 
usual to supply the necessary nitrogen in the seed bed rather 
than as a top dressing. At any rate, if top dressings are to 
be used for spring com they are generally applied early, the 
quicks acting types of nitrogen being used. In the case of 
oats, a little more rii^ may be taken than with barley, where 
lodging would be fotal to the qualify of the samjde. Rideed, 
lil Bothamsted, barleys grbwti with sulphate of atiwwrtniiL in 
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excess of 1 owt. per acre have been depiessed in Tidnaiion 
althoQgb they have stood np at harvest. It may be t^en 
roughly that, on soils in only medium oonditkm, 1>1| evt. of 
nitrogenous manure per acre may be used for oats, and not 
exceeding 1 cwt. for barley ; the latter crop usually receives 
its nitrogen as ammonia, while recently at Rothamsted good 
resultB have been obtained by umng cjranamide applied a week 
or so before sowing. 


NOTES ON FEEDING STUFFS 

H. E. Woodman, M.A., Ph.D., D.Sc., 

School of AffricuUwe, Cambrhige. 

The Yield of Pastoree. —^Under what system of grazing does 
a pasture yield the maximum amount at nutrient food, or 
starch equivalent, in a season 1 This is one of a number of 
questions to which an answer is being sought in the pasture 
investigations which are being conducted year by year at 
Cambridge by the writer and his co-workers. A brief summary 
of the main results which have already been obtained will 
reveal the progress which has been made towards the solution 
of this particular problem. 

The results of the first two investigations, carried out 
during the seasons of 1925 and 1926 respectively, demonstrated 
that, under a system of cutting at weekly intervals, a pasture 
will jneld, irrespective of its botanical composition, a herbage 
containing dry matter possessing the character of a protein 
concentrate of high digestibility and nutritive value. Further, 
under such a system of treatment, this constitution is retained 
substantially throughout the season, especially if the rainfall 
during mid-season is sufficient to maintain the herbage in a 
condition of active growth. 

A third investigation, carried out during 1927, showed that 
the differences in chemical composition, both organic and 
inoiganic, between grass cut at weekly and at fortnightly 
intervals are inconsiderable. The dry matter of pasture herbage 
grown under a system of fortnightly cutting is a i«otein 
(xmoentrate equal in digestibility and nutritive value to that 
obtained by weekly cutting. Moreover, by systematio cutting 
at fortnightly intervals, these diaracteristios are retained over 
the mitaie season. 

During the season of 1928, the investigatkm wm oatiied 
a rtage further by the adoption of a tyrtmn of outtitig i/b 
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intervals of tl^ weeks. Though the herbage obtained under 
tilis more lenient system of cutting was somewhat less rich 
in digwtible protein, it was, nevertheless, equal in respect of 
digestibility and nutritive value to grass grown under weekly 
and fortnightly systems of cutting. At the end of three weeks’ 
unchecked growth, pasture grass still consists of non-lignified, 
highly digestible tissue as at the end of a week’s or of a 
fortnight’s growth. Although the protein content of the 
gr^ shows a slight falling off during the third week of growth, 
this is \maocompanied by any corresponding diminution in 
digestibility. It was further demonstrated that the depressing 
influence of drought on the protein content and digestibility 
of pastiire grass is much less marked under a system of three- 
weekly cutting than under the severer system of cutting 
every week. 

Since the characteristic of high digestibility is maintained, 
by cutting every three weeks, over the whole season, it may 
be inferred that similar results would follow from a system 
of rotational grazing, whore the pasture enclosures, after 
being thoroughly eaten down by stock, are permitted a three 
weeks’ interval of unchecked growth before being grazed 
again. It will be the object of future investigations to 
discover the extent to which the interval between successive 
grazingS' may be further lengthened without causing the 
herbage to lose its highly digestible character. During the 
coming season, for instance, the work is to Imj repeated under 
a s]r8tem of cutting at monthly intervals, and the results of 
this investigation should possess a particular interest, because 
a period of four weeks has been commonly adopted in this 
country as the interval, in rotational grazing practice, between 
successive grazings of enclosures. 

During the carrying out of the 1927 investigation, it was 
found that if adjoining plots on a pasture be cut at weekly 
and fortnightly intervals respectively, then the plot cut 
fortnightly yields somewhat more heavily than the plot cut 
every week. Further, this disparity in productivity becomes 
most marked at those times of the season when the conditions 
for growth are most unfavourable, as, for instance, during 
a spell of droughty weather. Since the weather conditions 
of 1928 were, on the whole, unfavourable to the abundant 
growtei of herbage on pastures (owing to droughty conditions 
which jasevailed during April, July and September), it would 
be anricipated that the yields from the plots submitted 
tme pe e t ively to weekly, fortnightly, and three-weekly systems 
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of ottttiDg would display anusoally strildiig diffeteooaB. TbnA 
tJ>M was actually the case is made clear by the acoompaoyieig 
table, in which a comparison is given of the total yieli^ of 
htfbage, in dry matter per acre, which were obtained in 
1928 from the respective pasture plots. The yields from the 
same pasture under the conditions of the 1926 and 1927 
investigathms are also given. 

Summary of Total Yielda of Herbage from Paehire Plo% in Three Different 


Seasone of Experiment. 

1925 1927 1928 

April 13 to begizming Lb. dry matter Lb. dry matter Lb. dry matter 
of Octol^r per acre per acre per acre 

Weekly cutting .. 2,833 — 1,982 

Fortnightly cutting .. — 3,621 * 2,562 

Three-weekly cutting.. — — 3,216 


It will be noted that under the weather conditions of the < 
grazing season of 1928, cutting at fortnightly intervals 
produced 29*3 per cent, more dry matter than was obtained 
under a system of weekly cuts, whilst the 3deld obtained by 
cutting at three-weekly intervals was 62*3 per cent, greater 
than that obtained by weekly cutting and 25*5 per cent, 
greater than that grown under a fortnightly cutting system. 
It should be noted in passing that special precautions were 
taken to ensure that these yield dilSerences were not due to 
ladk of uniformity in respect of the productive capacities of 
the sub-plots, but were definitely the result of submitting 
the sub-plots in question to different systems of cutting. 

It has already been stated that there is little or no difference, 
from the standpoint of starch equivalent, between pasture 
herbage grown under systems of weekly, fortnightly, and 
three-weekly cuts. The yield differences under the three 
systems of cutting are possessed, therefore, of great practical 
significance. It may be assumed that a system of weeUdy 
outs is comparable with the system of grazing where it is the 
custom of the grazier to reg^te the stocking of his sheep¬ 
grazing land in such a manner as to keep the herbage 
uniformly grazed down throughout the grass season. If the 
h^bage shows any tendency to grow beyond the very young 
stage, more sheep are intr^uced to hold it in check. This 
inractice may be referred to, for convenience, as ^^non-rotational 
close-gcazing.” On the other hand, a system of three-weetiy 
cuts may be taken as conforming with the ecmditioDS of 
zotatkmal p»zing, wheire the interval between sneoeesive 
okae-grazings id enclosures is of three weeks’ dorotioiL . It 
will be convraient, for the purposes oi the present disoussion» 
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to refer to such a system as a three-weeks* rotational close- 
grazing system.** 

The yield results shown in the table bring to light an 
important advantage which “ rotational close-grazing ” 
possesses over a system of “ non-rotational close-grazing/* 
To make this point clear, it is merely necessary to imagine 
that the pasture, on which this series of investigations is 
being carried out, had been so stocked during 1928 that the 
herbage was kept closely and uniformly grazed down 
throughout the season. Under such conditions, the pasture 
would have produced herbage, for the sustenance of the 
animals, at the rate of about 1,980 lb. of dry matter jx^r acre 
over the season. If, on the other hand, the tract of grass 
had been divided up into smaller areas in such a way that 
each enclosure, after being closely-grazed by stock, was 
permitted a three weeks’ interval of unchecked growth bofon^ 
being grazed down again, the pasture would have produced 
herbage at the rate of 3,220 lb. of dry matter per acre over 
the season. This herbage, moreover, would have been equal, 
in respect of digestibility and starch equivalent, to that 
obtained in smaller amount under the system of non-rotational 
close-grazing, and although it would have been somewhat 
less rich in digestible protein, this difference would have- 
constituted an advantage rather than a drawback from the 
standpoint of pasturing stock not receiving supi)lementary 
food. 

It may be concluded, therefore, that if the management 
of the experimental pasture had been attempted along the 
lines of close-grazing, under the weather conditions of 1928, 
a simple division of the main field into a suitable number 
of smaller enclosures, for rotational grazing at three-weekly 
intervals, would have enabled the stock-carrying capacity of 
such unfertilized pasture to bo increased in the ratio of 
198 : 322 (i.e, roughly 2 : 3). This measurement of improvement 
naturally applies only to the pasture under investigation, 
under the weather conditions of 1928, and would probably 
not be so marked in a season more favourable to the abundant 
growth of herbage. It will be of interest to ascertain how 
this factor further operates in the work which is to be canied 
out during the coming season, when a system of cutting at 
monthly intervals will be adopted. Obviously, the question 
of the maximum yield of digestible food from a pasture is 
bound up with the investigation of the process of lig^ification, 
or production of woody fibre, in the herbage, since it is 
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reasonable to assume that the conditions for such maximum 
yield will be realized when the interval between successive 
cuttings, or grazings, is as long as possible. The length of this 
interval will naturally depend upon the time required by the 
young shoots of grass to reach the stage of gro^h at which 
lignification, with consequent running-off of digestibility, 
sets in. 

The yield data possess further practical significance in 
relation to the proposals which have been put forward for 
conserving pasture grass, either by artificial drying and 
pressing into cakes or by ensiling, for use as a concentrate 
during winter. Before adopting such proposals, it would be 
necessary in the first place to decide the frequency with 
which the grass should be cut during Hhe growing season. 
From the standpoints of digestibility and starch equivalent, 
it is immaterial whether the herbage is cut at weekly, 
fortnightly, or three-weekly intervals. Under the three¬ 
weekly system, however, the season’s yield of herbage will 
be greater than will be obtained by cutting at shorter 
intervals, and the difference will be accentuated during seasons 
when the conditions are not favourable to growth of grass. 
In regard to protein content, the average figure, on the dry 
matter basis, for weekly-cut grass will be about 25 per cent., 
that for fortnightly-cut grass about 23*5 per cent., and that 
for three-weekly-cut grass about 21 per cent. It is hoped 
to secure similar information for grass cut at monthly intervals 
during the coming season. 

The yield data also serve to demonstrate the primary 
importance of the general weather conditions of the season 
(in particular, those of rainfall) on the growth of pasturage. 
The weather conditions of 1925 and 1927 were, on the whole, 
favourable to the abundant growth of pasture herbage. The 
season of 1928, on the other hand, was a poor pasture year, 
owing to the prevalence of droughty conditions at three 
different stages. It is scarcely surprising, therefore, that, by 
cutting every week, the plot produced 42*9 per cent, more 
herbage during 1925 than during 1928. The influence of the 
unfavourable weather conditions of 1928 had a more far* 
reaching effect than this, however, inasmuch as the yield 
under a system of fortnighUy cuts during this year was about 
10 per cent, lower than that obtained by weekly cutting in 
1925. To similar considerations of weather is to be ascribed 
the fact that the plot during 1927, under a system of 
fortnighUy cutting, yielded 41*3 per cent, more herbage than 
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was obtained under the mint system of cutting during 1928, 
and 12»6 per cent, more than was obtained by cutting at 
three-weekly intervals during 1928. 

Within the limits of the systems of cutting which have so 
far been investigated, it is clear that unfavourable meteoro¬ 
logical conditions in a particular season may lead not merely 
to a much smaller growth of grass than would be obtained, 
under the same system of cutting, in a more favourable year, 
but may actually cause the yield under a lenient system of 


FttCm Values. —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
calculations, are as follows :— 




Starch 

Protein 

Per 



equivalent 

equivalent 

ton 



l*er cent. 

Per cent. 

£ a. 

Barley (Imported) 

.. 

71 

6-2 

0 17 

Maize. 

,, 

SI 

0-S 

10 10 

Decorticated ground nut cake 

,, 

73 

410 

12 10 

„ cotton cajse 

.. 

71 

34-0 

11 10 


(Add 108. per ton, in each case, for carriage.) 

The cost per unit starch equivalent works out at 2’08 
shillings, and per unit protein equivalent, 1*52 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1928, issue of the Ministry’s 
Journal.) 

Farm Values. 


Cbopr 

Starch 

equivalent 

Protein 

oquivaUjnt 

' Fooci value 
per ton, on 
' farm 


Per cent. 

Per cent. 

£ 8. 

Wheat. 

72 

9-6 

10 8 

OatB . 

. . ■ 60 

7-6 

8 12 

Barley. 

71 

6-2 

10 0 

Potatoes. 

18 

0-6 

2 9 

Swedes. 

7 

0-7 

1 0 

Mangolds 

7 

0*4 

0 19 

Beans . 

66 

200 

10 7 

Good meadow hay 

37 

4-6 

C 0 

Good oat straw .. 

20 

0-9 

2 ir> 

Good clover hay 

38 

70 

r> 12 

Vetch and Oat silage .. 

13 

P6 

1 17 

Barley straw 

23 

0*7 

3 3 

Wheat straw 

..1 13 

01 i 

1 15 

Bean straw 

..| 23 

t 

1-7 

! 

3 4 


4i2 














WiMat, British. 

Barley, British feeding 
„ Canadian No. 4 Western 
„ . „ feed.. 

„ American 
„ Persian 
Oats, English, white .. 

„ „ black and grey 

„ Scotch, white .. 

„ Canadian No. 2 Western 
„ Ar^tine 
„ Chilian 

„ German. 

Ifkise, Argentine 
„ American 
M South African «. 

I Be^, English, winter 
I Peas, En^sh, blue .. 

„ Japanese 

Dari. 

Millers’ offals— 

Bran, British. 

„ broad. 

Middlings, fine, imported .. 

„ coarse, British .. 
Pollaids, imported .. 

Meal, barley. 

„ maise. 

„ „ South African .. 

IP ii germ . • .. 

„ locust bean 

•I bean . 

„ fish «« •. «. 

Maize, cooked fiaked .. 

«, gluten feed 
Linseed— 

„ cake, English, 12% oil 

P0 l» >f 0% »f 

fi f» 8% „ 

Soyabean,, 6|% „ 

Cottonseed cdce, English- 

Egyptian, 4i% „ 

Coaonut oaks, 6% oil 
Ground-nut cake. 6-7% oil .. 
Deoortioated ground-nut cake, 
6-7% oil 

Palm][^kemel cake, 4f 5^% „ 
•• „ „ meal,4i% „ 

„ „ meal 1-2%«, 

Feeding treacle 
Brewers’ grains, dried ale 
„ »» . »* » porter 

Malt culms . 

Dried sugar-beet pulp 


— 10 0 

— 9 10 

400 10 6 

„ 0 13 

H 9 8 
„ 10 2 

— 10 3 

— 10 0 
— 10 10 
820 11 13t 

» 0 10 
„ 10 135 

., 10 10 
480 10 16 
» 10 75 

» 10 8 

— 10 13t 

— J4 Of 

— 20 165 
— 11 0 * 


— — 14 0 1 10 12 10 

— 1 — 13 7 1 10 11 17 

— ! — 13 6 1 10 11 16 

— I — 112 6t 2 2 10 3 


8 2 1 
7 17 1 

11 6 1 


9 6 13 
9 6 8 
6 10 0 


10 6t 1 8 8 17 

12 lot 2 3 10 7 

10 Of 0 18 9 2 

10 lot 0 18 9 12 

9 7t 0 19 8 8 

6 0 0 9 6 11 

8 16 1 0 7 16 

8 6 1 0 7 6 

7 16* 1 8 6 7 

7 Oa 0 9 6 11 


Stsrah 

eqoiv. 

Pries 

per 

unit 

staroh 

equiv. 

8. d. 

Prise 
per Ib. 
staieh 
eqtdv. 

d. 

72 

2 

7 

1-38 

71 

2 

6 

1*84 

71 

2 

9 

1*47 

71 

2 

7 

1*38 

71 

2 

6 

1*34 

71 

2 

8 

1*43 

00 

8 

2 

1*70 

00 

8 

2 

1*70 

60 

8 

4 

1*78 

60 

3 

8 

1*96 

60 

3 

0 

1*61 

60 

3 

4 

1*78 

60 

8 

^ 1 

1*78 

81 

2 

6 

1*34 

81 

2 

6 

1*29 

81 

2 

6 

1*29 

66 

2 

10 

1*62 

69 

3 

9 

2*01 

69 

6 

8 

3*04 

74 

2 

10 

1*62 

42 

3 

2 

■ 1*70 

42 

3 

6 

1*87 

69 

2 

5 

1*29 

68 

2 

6 

1*29 

60 

2 

2 

1*16 

71 

2 

11 

1*56 

81 

2 

6 

1*34 

81 

2 

6 

1*34 

85 

2 

4 

1*26 

71 

2 

7 

1-38 

66 

3 

6 

1*87 

63 

6 

1 

8*26 

86 

2 

9 

1*47 

76 

2 

7 

1*38 

74 

3 

5 

1*83 

74 

1 8 

2 

1*70 

74 

3 

2 

1*70 

69 

8 

11 

1*66 

42 

8 

2 

1*70 

42 

I 3 

1 

1*66 

79 

2 

6 

1*34 

67 

3 

1 

1*66 

73 

2 

10 i 

1*62 

76 

2 

6 

1*29 

76 

2 

7 

1*88 

71 

2 

4 

1*26 

61 

2 

2 

1*16 

49 

3 

2 

1*70 

49 

8 

0 

1*61 

48 

2 

11 

1*66 

66 

2 

0 

1*07 
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cutting to be smaller^ instead of larger, than under a less 
lenient system of cutting during a more favourable season. 

;• Sp€M)e forbids the writer from dealing with the other 
important factors which influence the productivity of pastures. 
Among such factors may be cited : (1) The physical character 
of the soil underlying the pasture. (2) The botanical character 
of the herbage. (3) The manurial content of the soil (the 
Cambridge investigations are being carried out, at present, 
on unfertilized pasture). There is also the interesting question 
of the very different manner in which meteorological factors 
may control the yield of pasture and of meadow. These, and 
kindred matters, must be left over for consideration on a 
future occasion. 

MISCELLANEOUS NOTES 

At the Grocers’ and Allied Trades Exhibition, which was 
held in Bingley Hall, Birmingham, from January 15 to 24, 
the Ministry, in collaboration with the 
Displays of National Farmers’ Union and other 
Home Produce associations, organized a display of home 
produce in the Empire Marketing Board’s 
pavilion. The display, which comprised almost every type 
of foodstuff produced in the home country, attracted a con¬ 
siderable degree of attention, but interest centred in the 
display of eggs graded and packed in accordance with the 
regulations made under the Agricultural Produce (Grading and 
Marking) Act, 1928. Grocers and provision merchants made 
many inquiries in regard to these, and 250 lists of accredited 
packers were handed out on request to bona-fide retailers. 
National Mark eggs will form the main feature of the home 
produce section at the British Industries Fair and the Ideal 
Home Exhibition, details of which will be given in the 
JouENAL for next month. 

« « ♦ 

The general level of the prices of agricultural produce 
during January was calculated at 45 per cent, above that 
of the base years 1911-13, or the same 
The Agricultural figure as that recorded a year ago, but 5 
Index Number points higher than in the preceding 
month. It is customary for the index 
number to advance on average by about 6 points at this time 
of the year owing to the fact that prices in January, 1911-13, 
were usually lower than in December of the same period. 




1182 


MlSOBUiANBOVS NOTBS. 


tBfar.. 

Apart from this feature, however, the higher prices realized 
for most classes of live stock durmg the month under review 
were responnble for a slight rise in the index number. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1024 

Percentage increase compared with the 
average of the corresponding month in 
191M3 


Month 


1924 

1925 

1926 

1927 

1928 

1929 

Januaiy 


60 

71 

68 

49 

46 

46 

February 


61 

60 

63 

45 

43 

— 

March .. 


67 

66 

49 

43 

45 

— 

April .. 


53 

59 

52 

43 

51 

— 

May 


67 

67 

60 

42 

64 

— 

June 


66 

63 

48 

41 

53 

— 

July .. 


63 

49 

48 

42 

46 


Augurt.. 


67 

64 

49 

42 

44 

- . 

September 


61 

66 

66 

43 

44 

— 

October 


66 

63 

48 

40 

39 

— 

November 


66 

64 

48 

37 

41 

, . 

December 

.. 

66 

64 

46 

38 

40 



Orain, —^Wheat was Id. and barley 2d. per cwt. cheaper on 
the month, but whereas in the case of the former cereal, the 
index number declined by 1 point to 30 per cent, above the 
base level, that for barley advanced 2 points to 26 per cent, 
above pre-war. Oats became 2d. per cwt. dearer and the 
index figure 6 points higher at 34 per cent* above 1911-13. 

Live Stock. —^Fat cattle and sheep sold at higher prices 
during January, and the relative index numbers rose on the 
month by 8 and 17 points to averages of 35 per cent, and 
67 per cent, respectively above pre-war. Baconers became 
6d. and porkers 7d. per 14 lb. stone dearer and the index 
figures moved sharply upwards to 40 per cent, and 52 per 
cent, respectively over the 1911-13 levels. Values for dairy 
cows were on average about 25s. per head lower than in 
December, but the index number fell by only 1 point to 33 
per cent, above the base years. In the case of store cattle, 
the reduction of 8s. per head was proportionately less than in 
1911-13, and the index showed a rise of 2 points. 

The January average price per store sheep represented 
an increase of about 4s. on the month, the index figure 
advancing 10 points to 59 per cent, above the base level, 
while a rise of 3s. 6d. per head in the quotations feu* store 
pigs resulted in an addition of 22 points to the index. 

Dairy and Poultry Produce .—^Milk was not materially 
altered either in price or index number during the period 
uiider review. Butter realized the same price as in December, 
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but owing to a reduction in the base years the index figure 
appreciated 3 points to 53 per cent, above 1911*13, while 
cheese became a little cheaper at 78 per cent, above pre-war. 
Eggs were considerably reduced, although to a lesser extent 
proportionately than in the base period. The index figure 
for poultry as a whole was unchanged at 46 per cent, in excess 
of 1911-13. 

Other Commodities .—^The index number for wool advanced 
by 6 points to 72 per cent, above pre-war, and for hay it was 
2 points lower than in December. Potatoes were cheaper 
by about 3s. 6(1. per ton and the index declined by 14 points 
to 31 per cent, over the 1911-13 figure, but vegetables became 
dearer at 60 per cent, above the base period, as compared with 
31 per cent, in the previous month. 

Index numbers of the different commodities during recent 
months and in January, 1927 and 1928, are shown below :— 


Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13. 




1927 


1928 


1029 

C’omrnodity 









Jan. 

Jail. 

Oct. 

Nov. 

Dec. 

Jan. 


Wheat 


61 

34 

28 

31 

31 

30 

Barley 


36 

40 

26 

25 

24 

26 

Oats.. 


20 

39 

27 

27 

29 

34 

Fat cattle .. 


33 

28 

31 

31 

27 

35 

Fat sheep .. 


57 

63 

52 

53 

60 

67 

Bacon pigs .. 

Pork pigs .. 


70 

34 

26 

24 

26 

40 


82 

44 

33 

33 

36 

52 

Dairj'' cows 


28 

26 

39 

38 

34 

33 

Store cattle 


29 

24 

20 

20 

21 

23 

Store sheep.. 

Store pigs .. 


55 

42 

54 

53 

49 

69 


135 

47 

31 

31 

30 

52 

Eggs 


46 

77 

66 

61 

37 

66 

Poultry 


38 

38 

51 

47 

45 

45 

Milk 


65 

66 

57 

71 

71 

70 

Butter 


37 

47 

55 

62 j 

60 

53 

Cheese 


38 

61 

78 

78 ' 

79 

78 

Potatoes 


95 

74 

51 

53 

46 

31 

Hay 


-!♦ 

18 

6 

4 

8 

6 

Wool 


32 

58 

70 

66 

66 

72 


* Decrease. 

:|c He aft >ic 


At its meeting on January 15, 1929, 
Travelling Research the Advisory Committee on Agricultural 
Fellowships and Science recommended the award of the 
Intematioiial following grants. These recommendations 
(Jonference Grants have been approved by the Development 
Commission. 
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(1) £60 to Mr. A. W. Stab]ef(»th, of the Boyal Veterinary 
College, fwa visit to Cermany to study methods for the 
control of mastitis in bovines. 

(2) £50 to Mr. B. MoG. Carslaw, of the School of Agricul¬ 
ture, Cambridge, for visits to Switzerland and Denmark, 
to study the technique of agricultural economic in¬ 
vestigations of farm practices in those countries. 

(3) £25 to Mr. W. E. H. Hodson, of Seale-Hayne A^- 
cultural College, for a visit to Holland to study methods 
of control of pests and diseases of the narcissus and 
other bulbs. 

(4) £30 to Mr. Morley Davies, of Harper Adams Agricul¬ 
tural College, to enable him to attend a meeting of the 
International Commission of Soil Science at KSnigs- 
berg, and to visit the Sugar Beet Station at Klein- 
wanzleben and sugar beet growing areas. 

(5) £100 to Dr. E. M. Crowther, of the Bothamsted 
Experimental Station, to enable him to attend Com¬ 
missions of the International Society of Soil Science 
at Budapest and K5nigsberg, and to visit leading 
research laboratories in soils and fertilizers in Germany, 
Austria, Hungary, Czecho-Slovakia and Denmark. 

(0) £25 to Mr. A. N. Duckham, of the Animal Nutrition 
Institute, Cambridge, for the study of pig-recording 
schemes in the Hanover and Malmo (Sweden) districts. 

(7) £50 to Mr. W. J. Morgan Jones, of the University 
College of Wales, Aberystwyth, for a study of the 
improvement in the technique of farm processes in 
Germany. 

****** 

The Ministiy desires to draw the attention of poultry and 
rabbit keepers to the facilities available 
Vetoinaiy Tests at the Ministry’s Veterinary Laboratory, 
for Pool^ and New Haw, Weybridge, for the veterinary 
Babbit Diseases : examinatiou of chicks, poultry and 
Revised Scale rabbits. The scale of fees in respect of 
of Fees this service has been revised and is as 
follows:— 

Post-mortem examination of an adult fowl, 

or a rabbit.3s. 

Post-mortem examination of chicks, in¬ 
cluding full bacteriological examination 
of any number of chicks necessary to 
' establish identity of disease, if any ,. 5s. 
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Agglutination test of the blood of an adult 

bird.. .. .. 6d. 

These fees are payable in advance. 

A memorandum, giving full particulars of the arrangements 
for this service, together with instructions for the dispatch of 
birds, can be had on application to the Secretary, Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, S.W. 1. 


With a view to providing ‘‘for the maintenance of proper 
standards of quality in connexion with the marketing of 

Th« Mftrlr«.Hnir nf licensing of persons 

PoSs Act marketing, and for 

I other pxn-poses connected therewith,” the 

(North^eland), Govenrment of Northern Ireland have 

recently passed an Act entitled “ The 
Marketing of Potatoes Act (Northern Ireland), 1928.’' 

Under this Act, exporters of potatoes from Northern 
Ireland to Great Britain, the Irish Free State or the Isle of Man 
are required to be licensed by the Ministry of Agriculture for 
Northern Ireland and to keep such records of the receipt, 
despatch, transit and delivery of consignments of potatoes as 
may be required. 

All potatoes sent out of the country by a licensed exporter 
must be accompanied by a certificate to the effect that they 
have been examined, that they arc of the prescribed standard 
of quality, and that they are graded and packed in the pre¬ 
scribed manner. A fee not exceeding 6d. per ton of potatoes is 
payable for the certification. The certificate must be produced 
to any authorized oflScer or any member of the Royal Ulster 
Constabulary, on demand, by the person in whose charge the 
potatoes may be at the time ; it must also ^e produced, if 
demanded, to the carrier through whom the potatoes are being 
consigned. 

Permits may be granted authorizing the export of specified 
consignments of potatoes grown by the consignor, and of 
potatoes for experimental or other exceptional purposes. 

For the purpose of enforcing the Act, any authorized officer 
may enter any premises believed to be used for the potato trade 
and inspect the potatoes and any process connected with their 
grading and packing. He may also enter any carrier’s premises, 
ships or vehicles, and open for inspection any cases of potatoes 
found. When, on examination of potatoes in transit, an 
authorized officer finds that the consignment does not confonn 


1186 


National Mark Ego Sohbms. 


[Mwr., 


to the requirements regarding quality, grading or packing, he 
may direct the consignment to be returned to the consignor. 

Refusal to give information regarding potatoes which have 
been moved or which are believed to have bew moved is 
punishable by a fine not exceeding £20. Power is also given to 
authorized officers or members of the Royal Ulster Constabulary 
to seize consignments which are suspected of being exported 
in contravention of the Act or in breach of the conditions of a 
licence or certificate ; proceedings must then be taken against 
the offending party. A first offence is punishable by a fine of 
from £6 to £10, for a second offence from £10 to £20, and for a 
third or subsequent offence from £20 to £50 ; in certain cases, 
second or subsequent offences are punishable by imprisonment 
for a term not exceeding three months. 

The Ministry of Agriculture for Northern Ireland is 
empowered to make rules to implement the provisions of the 
Act, and such rules may prescribe standards of quality and 
methods of grading and packing. 

The provisions of the Act do not apply to potatoes merely 
passing through Northern Ireland in transit, those sent by 
post or those consigned during certain prescribed months. So 
far as export to the Irish Free State is concerned, the provisions 
only apply where it is known that the potatoes are ultimately 
intended for shipment to Great Britain or the Isle of Man. 

The National Mark Scheme for eggs was put into operation 
on February 1. Briefly, the aim of the Scheme is to place 
home-produced eggs on the market with 

The National a guarantee as to quality, size and pack, 
Mbrk Egg Scheme and thus enable them to compete 
effectively with imports. 

Orgrawiza^ion.-^-Participation in the scheme is voluntary, 
but if a packer wishes to use the National Mark he must 
comply with certain conditions which have been carefully 
drawn up and, in the interests of the industry, will be very 
strictly administered. It is an offence under the Agricultural 
Produce (Grading and Marking) Act for anyone to use the 
Mark unless authorized to do so by the National Mark Com¬ 
mittee, which sits under the Chairmanship of Lord Darling 
and is advised by a Trade Committee. Applicants for regis¬ 
tration as packers imder the Scheme must have an output 
exceeding a prescribed quantity; their premises and equip¬ 
ment must be such as will conduce to efficient working, and 
they must undertake that eggs packed by them under th^ 
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National Mark shall be (i) produced in England or Wales ; 

(ii) of “ First Quality,” not preserved by any process, 
with clean and sound shells, translucent yolk, translucent 
and firm white and an air space not exceeding J inch in depth ; 

(iii) uniformly graded for weight, the minimum weights laid 
down by regulations for the three grades of hen eggs being 
‘‘Special,” 2J oz., “ Standard,” 2 oz., and “Pullet Standard,” 
If oz., and for duck eggs “ Special (duck),” 2| oz., “ Standard 
(duck),” 2^ oz., and “ Ducklet Standard,” 2J oz., and (iv) 
packed in approved packages, i.e., non-returnable cases and, 
at the option of the packer, cartons holding one dozen or 
half-a-dozen eggs. 

About 140 packing stations have, so far, applied for 
registration and, in every case, the premises and equipment 
are inspected by an officer of the Ministry to ensure that 
they reach the required standard. Over 100 stations, some 
of them very large, have been authorized to use the Mark 
and most of them are now sending out supplies under the 
Scheme : other applications are under consideration. Officers 
of the Ministry will visit these stations frequently to ensure 
that efficiency is maintained. If any packing station is found 
to be contravening the conditions laid down, its authorization 
to use the Mark will be suspended or withdrawn. 

An important safeguard against the misuse of the Mark 
lies in the fact that the National Mark labels can be obtained 
only from the Ministry. They bear serial numbers, and a 
record is kept by the Ministry of the numbers issued to each 
packer. In addition, each packer has a registered number 
which he puts on all labels used by him, so that in the case 
of complaint from a purchaser, the box concerned can always 
be traced back to the issuing station. Further, packing 
stations are required to keep records showing the date of 
despatch and the consignee of every box ; in the event of a 
complaint, therefore, evidence will always be available which 
will help to determine whether the fault lay with the packing 
station or the distributor. Over J million National Mark 
box labels and 2| million carton labels have been printed and 
are supplied on payment to packers working the Scheme. 

Demonstration Stations ,—^The Cheltenham depot has, by 
arrangement, been used as a demonstration station, the 
Ministry making a grant towards the extra expense thus 
incurred. Somewhat similar arrangements have now been 
made by the Ministry in Wales, a maintenance grant of £260 
per annum for two years being offered to the Clynderwen 
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and District Farmers’ Association as a contribution towards 
the expenses of allowing its premises to be used as a demon¬ 
stration centre and of keeping certain records. 

Loan of Weight-grading PlatU. —^In order that the recently 
invented weight-grading machine may be demonstrated under 
commercial conditions for general i^ormation, the Ministry 
has MTanged to lend machines with gravity conveyers and 
supports to three selected stations, subject to the payment 
of a small hiring fee at the end of two years or to purchase 
at a specified amount. The stations are those of the Norfolk 
Egg Producers, Ltd., Melton Mowbray Farmers’ Association, 
and the Pershore Central Market. 

Training in Candling. —^There is a serious shortage of 
operators with experience in candling and, in order to remedy 
this, arrangements have been made for instruction in candling 
to be given under commercial conditions at four centres : 
Cheltenham Egg Packing Station, Framlington and Extern 
Counties Co-operative Society, Stamford and District Egg 
and Poultry Society, and Wiltshire Egg Producers, Ltd. 
Facilities are available only for employees of packers who 
have applied for registration under the National Mark Scheme, 
the period of training being normally 14 days. Each training 
centre is paid a small fee by the Ministry in respect of each 
trainee. In addition, an expert commercial candler has been 
engaged by the Ministry to visit and instruct those applicants 
for registration who are not in a position to send staff away 
for the purpose. 

Leaflets. —Other steps taken to ensure the success of the 
Scheme include the issue and wide circulation of the following 
marketing leaflets- 

No. 6, giving a full description of the Scheme. This 
has recentl 3 ^ been revised. 

No. 6 (a), which is an appeal to distributors to handle 
National Mark supplies. 

No. 8, describing the Cheltenham Egg Packing Station. 
This is fully illustrated and gives particulars of the lay¬ 
out and the general method of operation. 

The Minister’s article in The Times of February 1, on the 
National Mark Scheme, is being reprinted in leaflet form, and 
will be widely circulated. 

Costings. —The article on “ Capitalization and Working 
Costs of Egg Packing Stations,” which appeared in this 
JouBKAi, for November last, has been rei»inted as a lei^t 
and is in great demand. 



1929.] 


Thb Natiokai. Mask Eoo SoHBiai. 


1189 


With a view to a continuous, economic analysis of the 
egg packing business, a grant of £42 per annum for one year 
has been offered to Cumberland Poultry Farmers, Ltd., 
Norfolk Egg Producers, Ltd., Melton Mowbray Farmers* 
Association, and the Wiltshire Egg Producers, Ltd., in con¬ 
sideration of these stations supplying the Ministry with detailed 
working costs at stated intervals and in a pre-arranged form. 
Similar data are to be furnished by the Cheltenham and 
dynderwen depots as a condition of the demonstration grants 
wUch they are receiving. Pro forma costing sheets have 
been prepared and circulated for this purpose. 

Pvblicity .—^In various ways the Ministry has been able 
to secure a very wide publicity for the National Mark Egg 
Scheme. The general and trade Press, almost without excep¬ 
tion, have recognized its importance and devoted an unusual 
amount of space to it. Two London dailies have each issued 
a coloured poster for display in shops stocking National Mark 
supplies. As noted above. The Times, in its issue of February, 
published a long article contributed by the Minister. On 
February 4 The Farmer and Stockbreeder issued a special 
poultry number in support of the Scheme. The periodicals 
serving the grocery trade have also given very useful publicity 
to the Scheme, and in some cases have reproduced photo¬ 
graphs of shop displays of National Mark eggs. 

Broadcast references to the Scheme have been made by 
officers of the Ministry and of the Empire Marketing Board, 
and these will be continued. The Board has also undertaken 
to issue an advertisement in the Press during March in favour 
of National Mark eggs. 

Both the Ministry and the Empire Marketing Board have 
had posters, display cards and window strips prepared 
for use in retail shops, and these are being dHtributed through 
packing stations and wholesalers handling National Mark 
supplies. 

The Ministry has also been able to arrange with the 
“ Gaumont Mirror ” to make a film illustrating the National 
Mark egg organization. This film will be put into circulation 
by the beginning of March and will be shown at over a 
thousand cinemas. 

Several prominent provision shops in London have had 
special displays of National Mark eggs, and others are being 
arranged. Arrangements were made to give special pro¬ 
minence to National Mark eggs on the Great Britain stand 
at the British Industries Fair and the Ideal Home Exhibition, 
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and in the latter case sample cartons containing three eggs 
are being sold from the stand. At the Birmingham Grocers’ 
Exhibition, which was held daring January, much interest 
was shown in the egg display, and 250 lists of registered 
packers were handed out in response to bona fide inquiries. 


The following extracts from the periodical report on the 
work undertaken by the Ministry, with 

Marketing of the aid of a grant of £40,000 per annum 
Home Prodnce from the Empire Marketing Board, for 
the quarter ended December 31, 1928, 
may be of interest: — 

Economic Series of Market Reports, —number of orders for 
complete sets of this series have recently been received, and 
some of the early numbers will shortly be out of print. The 
demand for the series continues to be heavy; sales during 
the quarter totalled 6,356 copies, making 66,833 copies sold 
to December 31, 1928. 

Marketing Leaflets. —^Marketing Leaflets No. 6 {Egg Marketing 
Scheme), No. 7 (Fruit Marketing Reform), No. 7a (A Handbill 
appealing to Distributors in favour of National Mark Apples 
and Pears), and No. 8 (A Description of the Chdtenham Egg 
Packing Station) were issued during the quarter. The demand 
fur these was very heavy; approximately 99,000 of No. 6, 
33,000 of No. 7, and 22,000 of No. 7a were distributed up to 
December 31. 

Marketing Demonstrations. —Eleven marketing demonstra¬ 
tions were given during the quarter at eight agricultural 
shows. 

Grants. —^The following grants were sanctioned :— 

£488 for oneg^ear to the Agricultural Research Institute 
of Oxford University, for marketing investigations ; 

£150 per annum (additional) to the University College of 
Wales, to enable statistical studies of marketing 
data to be undertaken ; 

£500 to the Pershore Co-operative Fruit Market, Ltd., 
for the second year of a grading experiment; 

£100 to the Midland Agricultural and Dairy College, to 
enable an experiment to be made in the marketing 
of graded celery; 

£300 to the Cheltenham Egg Packing Station, in con¬ 
sideration of demonstrational services to the in- 
r dustry during the previous 12 months. 
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£500 to the English Cheddar Cheesemakers’ Federation, 
for its second year’s working ; 

£100 to the Cottenham Fruit Packing Station, to enable 
special cost accounts and marketing records to be 
kept. 

♦ ♦ « « Xc ♦ 

Foot*and-Mottth Disease, —Outbreaks have been confirmed at five 
fresh centres, as follows : at Walton, Potorborough, Soko of Peter¬ 
borough, on January 21 ; at Stow Nine CliurcheH, Weedon, Northants, 
on January 29 ; at Colburn, Catterick, Yorks, North Biding, on 
January 30 ; and at Cherry Hinton, Cambridge, Carabs. on February 
14; at Halewood, near Liveipool, Lancs., on February 10. 
The usual restrictions were ajjplied to areas of approximately 15 
miles round the infected premises in each case, and in addition, 
in view of the possibility that Dailingtoii Markets of Januaiy 14 and 
21 and Stockton Market of January 10 had become infected by the 
exposure thereat of animals from premises subsequent ly declared to be 
infected, “standstill” restrict ions were imjiosed covering a wide area 
surrounding the Yorks, North Biding, Infected Area. Ton further 
outbreaks occuned at this centre, two of which were in the “ standstill ” 
area and involved extensions of the Infected Area. The “standstiir’ 
restrictions referred "to, which had been in operation since January 31, 
were withdrawn on February 11. One further outbri'ak octMirrod in the 
Northants Area, but there has been no spread of disease from the 
other three centres. Bestrictions in the Soke of Peterborough Infected 
Area were withdrawn on February 19. 

Sixteen outbreaks have been confiimed since January 1 last, involv¬ 
ing 6 counties, and the slaughter of 360 cattle, 512 sheep, 289 pigs and 
4 goats. 

X: Xc ik X( 

Farm Workers’ Minimum Wages. ~A mooting of tho Agricultural 
Wages Board weis held on February 6, at 7 Whitehall Place, S.W. 1, 
the Chairman, Viscount Ullswater, O.C.B., presiding. 

The Board considered notifications from Agricultural W’ages 
Committees of decisions fixing minimum and overtime rates of wages, 
cuid proceeded to make the following Orders carrying into effect the 
Committees’ decisions:— 

Dorset .—An Order cancelling as from Febmary 17 tho existing 
minimum and overtime rates of wages for female workers, and 
fixing rates in substitution therefor to o})orato from February 18 
to December 21, 1929. Tho minimum lato in the case of whole¬ 
time female workers of 21 years of age and over is 24s. [)or week 
of 48 hours, except during the period from March 24 to March 30, 
when the minimum rate is 24s. for a week of 391 hours, overtime 
being payable at 6d. per hour. The minimum rate in the case 
of workers of 18 years of age and over employed by tho week for 
not more than four hours per day or as casual W(3rkers is 5d. 
per hour, with overtime at 6d. per hour. 

Lincolnshire (Kesteven and Lindsey ).—An Order to come into 
operation on March 4 fixing minimum arul overtime rates of 
wages for male workers and minimum rates of wages for female 
workers, and to continue in force until March 2, 1930. The 
minimum rate in tho case of waggoners of 21 years of ago and 
over is 39s. per week of 63 hours in summer, and 48 hours in 
winter and such additional hours as may be reipiired for- the 
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performanoe of the customary duties of such workers, but so that 
the total number of hours per week shall not exceed 61 during the 
period October 15 to May 30, and 56 during the remainder of the 
year. In the case of i^epherds of 21 yearB of age and over the 
minimum rate is 37s. per week of 53 hours in summer and 48 
hours in winter, and such additional hours as may be necessary 
for the performance of customary duties, but so as not to exceed 
a total of 55 in summer and 56 in winter, additional payments 
being made for the lambing season. In the case of stoclonen of 
21 years of age and over the minimum rate is 38s. per Week of 
53 hours in summer and 48 hours in winter, and such additional 
hours as may be required for the performcmce of customary 
duties, but so that the total number of hours per week shall not 
exceed 56 in summer and 58 in winter. In the case of other male 
workers of 21 years of age and over the minimum rate is 32s. 
per week of 48 hours in winter and 53 hours in summer. The 
overtime rates for all classes of male workers of 21 years of age 
and over are O^d. per hour on weekdays and ll}d. per hour on 
6unda3rB. The minimum rate of wages for female workers of 17 
years of age and over is 51d. per hour for all time worked. 

NoHhumberland .—^An Order to operate from May 13, 1929, imtil 
May 13, 1930, continuing the operation of the existing minimum 
and overtime rates of wages for male and female workers. The 
minimum rates in the case of male workers of 21 years of age 
and over are for stewards, horsemen, cattlemen, stockmen and 
shepherds hired by the week or longer period, are 39s. for workers 
who are householders and 36s. for workers who are not householders 
per week of customary hours, and for all other male workers except 
casual workers, 32s. per week of 48 hours in winter and 52| hours 
in summer, overtime being payable at Ij^ times general minimum 
time rate on weekdays and l| times general minimum time rate 
on Sundays. The minimum rate for casual male workers of 18 
years of age and over is 7^d. per hour for all time worked. In 
the case of female workers of 18 years of age and over the minimum 
rates are 5d. per hour except for casual workers, for whom the 
rate is 3d. per horn, overtime being payable at Id. per hour in 
excess of the minimum rates. 

Denbigh and Flint ,—^An Order to come into force on February 16, 
1929, continuing the operation of the existing minimum and 
overtime rates of wages for male and female workers imtil 
February 15,1930. The minimum rates in the case of male woricers 
of 21 years of (ge and over are 37s. per week of 61 hours in the 
case of teammen, cattlemen, cowmen, shepherds and bailiffs, and 
308. 6d. per week of 50 hours in the case of other male workers, 
overtime being payable in each case at 9d. per hour. The minimum 
rate in the case of female workers of 18 years of age and over is 
5d. per hour with overtime at 6^. per hour. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. * 


Enforoement of Minimum Rates of Wages.— During the month 
ending February 15, legal proceedings were instituted against 11 
employers for failure to pay minimum and overtime rates of wages 
fixed by the Orders of the Agrioultiual Wages Board. Particulars of 
tb4 eases are as follows:— 
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Arrears No. of 

County Court Fines Costs of wages workers 

£ 8. d. £ 8. d. £ s. d. involved 

Berks .. Newbury ..6 6 0 3 13 0 17 19 4 2 

Chediire Stockton Heath 2 00 70 45 00 2 

Cornwall .. Liskeard ,. — — 68 3 7 1 

Derby .. Chestei'field.. 15 0 0 1 14 0 65 6 0 3 

Lancs .. Bolton ..300 310 68 00 2 

Monmouth Chepstow ..20 00 350 17 10 9 2 

Salop .. Clun.. 080 793 1 

Somerset.. Somerton .. — — *15 0 6 3 

Yorks N.R. Pickering* .. — — — 1 

„ Northallerton 10 0 10 0 3 10 6 2 

Caimarthen Carmarthen . f 1 2 6 16 10 0 1 

£45 15 0 £14 0 6 £314 9 11 20 

*Case dismissed, but the Ministry has lodged an Appeal on a point 
of law. recorded. 

« e e « e e 

APPOINTMENTS : CHANGES AND 
CORRECTIONS 

COUNTY AGRICULTURAL EDUCATION STAFFS 
WALES 

Carmarthenshire : Mr. William Evans has been appointed Instructor 
in Poultry-Keeping vice Mr. H. E. Breen-Tumer. 

Miss B. Williams, N.D.D., has vacated the appointment of 
Instructress in Dairying. 

CHADACRE AGRICULTURAL INSTITUTE, SUFFOLK 

The staff of this Institute, situated at Hartest, Bury St. Edmunds, 
is now reconstituted as follows :— 

Principal .. .. .. W.R. Sewabd,N.D.A., Dip.Agric. 

(Wye). 

Viee-Principal .Gobdon L. Maw, B.Sc. (Agric.). 

Secretary and Accountant .. .. P. L. Leigh-Brbbsb. 

Aaeiatant Lecturer ., .. .. P. W. L. Hook. 

Instructress in Dairying and 

Poultry^Keeping .. .. Miss M. C. Thomas, N.D.D., 

B.D.F.D. 

Matron . . .. .. Miss Jean L. Hook. 

^Veterinary Hygiene .. P. R. Tubnbb, ]^kR.r!.V.S. 

^Horticulture .. .. .. A. Youngs. 

'^Carpentry cmd Joinery .. .. S. Clarke. 

Work .H. Rawlings, R.S.S. 

'^Harness Making and Mending .. S. A. Dbeks. 

* Non-resident members of the staff. 

PRINCIPAL WHOLE-TIME MEMBERS OP TEACHING STAFFS AT 
UNIVERSITY DEPARTMENTS OF AGRICULTURE, AGRICULTURAL 
COLLEGES, ETC., ENGLAND 
Sehool of Agriculture, University of Cambridge 
The name of the University Demonstrator in Estate Management, 
given in the January, 1929, issue of the Journal should read 
Mr. N. Dean, M.A., F.S.I., M,R. San. I. 

Studley College, Warwickshire 

The following staff changes are notified, following the resignation of 
Miss V. E, Chekb, N.D.D., Lecturer on Veterinary Science and 
Bacteriology cmd on Daiiying:— 

4K 
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Ve^mnary Seienoe Leei%urer$ .. Mr. T. N« Goud, M Jt.C.V«S., 

Mias S.E.BJ3 XiAZ&» B.So«(Aflrio.). 

Baetmcioffy Leektrer Mias M. Madgb, B.Se., FI1.D. 

DoMying; IkUty B(»etm6hgy: Lee- Mias H. M. Ha.tohwbll» K.D.D. 
turer 

« « m 4t » « 

iMflats iaiaed by tbe lOnlatry^—Sinoe the date of the list given in 
the Noveknber, 1928, number of thus JoiitBKAL, p. 799, the 
leafteta have been issued :— 

New :— 

No. 217. The Diseases of Aimnala Acts# 1894 to 1927. 

Eeeiaed :— 

No. 38. Surface Caterpillars or Cutwontis. 

No. 68. DeatouCtioa of Chaylook. 

No. 72/ Purdiaae of Art^osai Manures. 

No. 180. Navel 111 bud Joint til in Newly*bom Animals. 

No. 188i FuxnigatHm wii^ Hydrooyanio Acid Qas. 

No. 868. Insectiotdee and FungioideB. 

No. 400. List of Publications. 

BewriUen :— 

No. 1. Black Currant Mite. 

No. II. Daddy Lontfegs or Crane Flies. 

No. 31. TheOnkmiV* 

No. 87. The Bean Aphis. 

No. 41. Red Spiders. 

No. 70. The Renovation of Neglected Ordiards. 

No. 108. Wart Disease. 

No. 132. Slugs emd Snails. 

No. 138. Fowl Pox. 

Amended :— 

No. 10. Wirevrorms. 

No. 109. Cabbage CaterpiUars. 

No. 286. Narcissus Flies. ^ 

e e e e e e 

NOTICES OF BOOKS 

Sugar Beet : Oosts and Returns tor the Year 1926-27.—By A. Bridges 
and J. R. Lee. (Oxford: Agricultural Economics Reseamh 
Institute. 1928. Price, Is.) 

This monograph presents the summarized resxilts of the third year 
of the Institute’s inquiry into the financial and economic aspects of the 
sugar beet crop. By ccdling on the assistance of the Provincial Agri¬ 
cultural Adviso(y Omtres the Institute has been able to extend the 
scope of the inqtiiry, which in the year 1926-27 embrcM$ed 270 crops, as 
compared with 53 in 1925-26 cmd 34 in 1924-25 ; and the value of the 
average figures recorded is theiel^ enhanced. 

The main form in which the figures were presented in the two pre¬ 
ceding years has been retained in the present instance, so that com¬ 
parisons as between year and year are facilitated. The two principal 
classifications of the costs, t.e. by soil groups, and by geographical 
areas, have been adhered to. 

The concluding chapter deals with the very intenssting question of the 
value of the leaves and crowns, and of the factory by-products. 

Sugar Beet in France# Belgium, Holland and Gemany.— By A. Bridges 
and R. N. Dixey. Pp. 118. (Oxford: The Clarendon Press. 1928. 
Price 48. 6d. net.) 

In a consideration of the problems which confront the beet sugar 
mdustxy in this country, it is evident that a knowledge of the long- 
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eetoblished industry on the Continent is of considerable value» and 
this book by Messrs. Bridges and Dixey, whose publications dealing 
with the costings of the crop in this country are well-known, is to be 
welcomed. 

As the authors themselves point out, comparisons between beet 
growing on the Continent and here are difficidt and may, at times, 
be misleading, but a knowledge of the differences existing is helpful, 
even if it merely serves to show that, in certain raspects at least, the 
British industry must develop on lines of its own. 

The account covers France, Belgium, Holland and Goimany, anti 
is the result of three visits, in 1926 and 1927, to the principal beet¬ 
growing districts in those coimtries. It is noticeable that beet seems 
to be grown in well-defined areas, chiefly on heavyish soil containing 
clay, lime and humus. The most striking difference between beet 
growing in Gioat Britain and in the coimtries visiteii is the higher 
average Continental yields, ranging in recent years from over 12 tons 
to the acre in Holland to about 10 in France compaied with 8} tons, 
the highest so far obtained here. That these results are not a recent 
development is evident from the following records of the last three 
decades in Holland :— 

Tivtis per acre 

1891-1900 .. 11-99 

1901-1910 . 12-11 

1911-1920 . 12-15 

An important feature abroad is the intensive cultivation given to 
the crop and, apparently, to be achieved by a lavish use of labour. Most 
of the beet farms in the countries reviewed are of the small-holding 
type, and the crop is dealt with largely by the grower’s family, but 
even in Germany, where larger farms are in evidence, the labour 
supply is supplemented during the season by immigrant labour from 
Poland and Czecho-Slovakia. In many parts, the school holidays ai-e 
so arranged that children can assist in the early cultivations. From 
the point of view of conditions here, it is interesting to not© that 
shortage of casual field labour in Germany has been felt since the 
war and has prompted the German Government to appoint a 
Commission to encourage the development of mechanical contrivances 
in connexion with the beet industry. 

The value of the by-products is very thoroughly appreciated on the 
Continent, and careful measures are taken for their economic utilization. 
Indeed, as the authors say, the crop in many districts—^where fodder 
crops are not easily grown—^probably owes its continued existence to 
the full use that is made of beet tops and pulp as fooa for the heavy 
head of stock usually carried. 

At the present time, when tm methods of sampling roots at the 
factories are being widely discussed, the chapter on the practice 
adopted in Continental factories is worth studying, as also the types 
of contract used in the different countries, which are contained in an 
Appendix. It should, however, be noted that as a large proportion 
of the factories are either owned by the farmers or run on 
co-operative lines, the question of beet price fixing does not genemlly 
assume such great importance as in this countiy. 

The book, although dealing with all technical asjpects of the industry 
from the growers’ standpoint, succeeds in covering the gi-oimd in a 
manner thoroughly interestii)^ to the general reader and is a very 
useful addition to the literature on the subject. 

Sngftr Bad in the Eastern Ckiunties, 1927.—By K. McG. Carslaw, M.A. 
(Dip. Agrio. Econ.), C. Burgess, B.A. (Dip. Agric, Boon.), and 
G. U. Bogers, M.A. With a foreword by J. A. Venn, M.A. 
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XJniveisity of Cambridge, Department of Agrioultiuso^ Faxm 
Bootiomics Branch Beport No, 9. (Cambridge : W. Heifer St 
Sons, Ltd. 1928. Prioe 3s. net.) 

This report (No. 9 of the Farm Economics Branch, Cambridge 
University) is perhaps the most comprehensive report minting to 
Sugar Beet costings which has yet been published, although a number 
of reports have appeared in the agricultural Press, €md three have 
been issued from the Agricultural Economics Research Institute at 
Osdord, while an article on Sugar Beet Costs,” by the Hon. E. Cl. 
Strutt and W. Gavin, apf^eared in the July issue of this JoxmsAi 4 . 

The investigation carried out by Cambridge covers an area distributed 
over 11 counties in the East of England. One hundred farms were 
costed, upon which 2,303 acres of b^t were grown during the 1927 
season. That season was unfavourable to the growth of the crop, but 
the voluminous tables and diagrams given in this report will help its 
readers, if they compare its msults with those of costings mode in 
earlier seasons, to form a judgment upon the value of the crop in 
seasons of varying suitability from the point of vi^w of weather oon^ 
ditions. Again the returns are arranged under five soil groups, and an 
examination of these groups aifords valuable information as to the 
production under different soil conditions. 

The average profit in cash was extremely small, being only 5s. 5Jd. 
per acre, or Sj^d. per washed ton, but the addition of credit for tops 
and net residual value of manures and cultivation brings up the 
total net profit to £4 48. Id. per acre, or 10s. lO^d. per washed ton. 

” The farmers’ comments on the value of tops ” (Appendix H) is 
interesting as showing the advantages of the crop apart from the 
actual oa^ profit res^ting from the sale of the roots. 

An Eeonomie and Financial Analysis of Five Eastern Counties Farms 
in 1927-1928,—By R. McG. Carslaw, M,A. (Dip. Agric. Eeon.}, 
and W. H. Kii'kpatriok, C.D.A. (Glas.). University of Cambridge 
Department of Agriculture : Fajm Economics Repoit No. 11, 
(Cambridge: W. Heffer St Sons, Ltd. 1928. Price Is. net.) 

Like Report No. 10, the present Report No. 11 is the final interim 
mport covering a series of farms, in this c€ise the Lady Day entry 
group. The whole series of these reports will be amalgamated into a 
comprehensive economic and financial analysis (covering four oon- 
seoutive years) of a representative sample of East Anglian farms. The 
type of information conveyed by this Report is already familiar to the 
refers of the JoTTBNAn, and it is hardly necessary to give an exhaustive 
rdsum^ in a brief note of this sort. Similarly, however, to Report No, 
10, the writers at present under notice convey a warning that farms 
covered by the present costings are not the same in every case as 
those dealt with in earlier issues, and that a direct comparison of the 
data is to be made only with this point in mind. The Report, while 
emphasizing the difficulties imder which British agriculture is at 
present working, looks forward to a time when the industry shall have 
adapted itself to the new conditions with which it is at present eon- 
fronted. It speaks of the impossibility of reducing farm workers* 
wages on aocount of the higher wages earned by the industrial worker, 
and goes on to say that cme of the methods by which agrioulttixe can 
hd^ itself is by the attraction of more eMoient labour and a con¬ 
sequent higher output per man. It is pertinent to ask where the mate 
efiOicient labour is to come from, where it wiU be trained, and what it 
will cost in comparison with that at present employed. The Report 
ends with the expression of an opinion that agriculture should do its 
irtmost to adopt what may be comprehensive]^ khown as oommmial 
methods, when it will no doubt achieve a simi^ pmperit3rto modem 
mdustrial tnutetakings. 
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Stareh : Its Chemistry, Teehnology and Uses.— By Lewis Eynon, B.So., 

F.I.C., and Henry Lane, B.So., F.I.C. Pp. viii+256. (Cambridge : 

W. Heffer & Sons, Ltd. 1928. Price 12s. 6d. net.) 

^ During the past 45 years our knowledge of the properties of staroh 
fnas been enormously extended, and the technolog>' of the manu- 
^Jaoture of starch and starch products has been greatly developetl, 
both on the chemical and engineering sides. This book is devised as a 
handbook for the student, analyst, consultant, etc., and the authors 
have endeavoured to give a concise review of these developments, 
and an account of the jiositioii of starch to*day fiom the res|)ective 
standpoints. 

The question of the constitution of atarcli is coveretl by fully 
documented chaptei's on the natuie and properties of starch, and a 
survey of recent investigational work. The technological side, to 
which the larger portion of the volume is devoted, is of a more definite 
character, and gives comprehensive infoimation on the various 
starches, their derivatives, the processes of and plant for manufactured 
starch products, commercial applications and methods of analysis. 

The English Grass Orchard and the Principles of Fruit Growing.—By 

A. H. Hoare. Pp. 227, 43 illustmtions H 5 Tables and Cliarts. 

(London : Ernest Benn, Ltd. 1928. Price 32s. Od.) 

In the opening chapter the author gives an interesting tliough 
naturally a short—account of the first Kentish commercial orchanl 
planted at Tenham in Kent, in 1533, by the fruiterer to King Henry VIII, 
&and follows this up with an absorbing story on the species of cherries 
F and the way in which these cherries came from their natural homo in 
^ Asia Minor via Italy to this country. 

Then follows an exceedingly thoughtful chapter—one of the finest 
in the book—on science and fruit growing. “ Nature has succeeded in 
clothing the surface of the earth with plant life in many shaj>es and forms. 
If we look carefully at a given plant in its natural condition, wo are led 
to the conclusion that it is an efficient organism, a machine in a state of 
perfect equilibrium with its two environments—the atmosphere and 
the soil.** “ The science of modem cultivation enables man to modify, 
within limits, certain natural conditions and so extend the environ¬ 
mental conditions beyond those developed by nature.” ” It is hardly 
possible to grow fruit successfully for market in a district with anything 
^ excess of 40 in. of rainfall. At between 30 and 40 in., fruit may be 
rax>wn, but the orchards are on the grass-orchard principle. In the 
TOgion of 25 to 30 in., fruit may be grown on either cultivated or 
grassland. Below 26 in., fruit will do well on good ^holding lands.*’ 
These remarks show that the author has made many observations 
'^before coming to these conclusions, which are very true for Englisli 
conditions. Following this the author leads his readere stage by stage 
from the planning and planting of grass orchards to the marketing of 
I the crop. (Only orcharding in grass is dealt with.) Special attention is 
I given to the cherry crop. “ Sweet cherries will do best and be most 
profitable when grown on grass. Indeed, it might be laid down os a 
law that there is no other course ox)en to the commercial grower than 
to lay the land down to grass after the trees are from 12 to 16 years 
oi age.** That method is preferred to the planting of trees direct into 
establishcKl grassland or into hop gardens which are nearing the 
end of their lives. 

Two planting schemes are suggested; in the first, the cherry trees are 
planted on the equilateral triangle system at 40 ft. apart; while squaro 
plftait.fTi g at the same distance is adopted in the second system. On the 
fiM system, S1 cherry trees are plants to an acre, but only 27 to ^e acre 
are possible if square planting is adopted. Early returns from the land 
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may be obtained by inter-planting with apple and plum: between 
each cherry tree, a standard or half-standard apple tree—Woieest<Hr 
Pearmain and I^rd Derby, these to be inter-planted again wi^ 
Bivers Early, Czar, Mona:^ «id Victoria Plums. Finally, the laM 
can be filled up with bush fruits, such as black or red currants anc'' 
gooseberries, l^e bush fruits are grubbed at the twelfth year and thi 
land may be grassed down. As tbe chorries grow and need more roon 
the plums and then the apples disappear, leaving a mature andstatel^ 
chei^ ordbard. Illustrations with trees drawn to scale illustrate th& 
ingenious scheme of planting. 

It is possible, says the author, to recommend for standard orchard 
trees five apples which possess all-round qualities. These are Bramley 
Seedling, Newton Wonder, Lord Derby, Annie Elizabeth and Blenheim 
Orange. Other profitable and reliable varieties which may be grown In 
grass orchards are Worcester Pearmain, Lady Sudeley, Early Victoria, 
Grenadier, Royal Jubilee and Bismarck. 

** Once a sound foundation is laid down a cherry tree may be left to 
develop naturally.** With apples planted cts fillers, as little tipping as 
necessary should be the rule. With permanent trees, the oichard planter 
is advis^ to hard prune in the first two or three years and carry out 
judicious leader tying subsequently. 

When the cropping stage has been reached, the advantages of having 
the ** open centre ** tree S 3 rstem is pointed out, although the author 
states that** no rule of thumb methods of pruning can be laid down, as 
it must vary for each variety.*’ Such statements are supported by 
modem research. 

The spring is regarded as the best time for sowing the greuss seeds, an^^ 
these consist of a mixture rich in perennial rye-grass, but all have' 
leafy habits. Cocksfoot is thought to be coarse for inclusion in an 
average orcheurd mixture, especially for light soils with a low rainfalh 
The grass in orchards must be kept as short as possible, and sheep are 
far the best animals for grazing—especially the Romney Marsh, Cheviot 
and Border Leicester. 

Pigs, Geese, Poultry and Bees may be kept on the orchards with 
advantage to the fruit, and the author has included notes on their 
management. Insect and Fungus Pests and methods of spraying are 
dealt with. 

The author has produced a valuable book with sound modem viei^ 
on €kn old subject, and put these views in such an attractive and logicO 
manner that the reader is able to read with interest and quickM 
appreciate both the recommendations and the reasons for making theii^ 
The illustratioiw are admirable. It is a book written in good literary 
style on a practical subject that will bo welcomed by all pomologistf ^ 
who can afford to purchase it. The high price is likely, however, 
prevent the wide circulation which the book merits. 

« a a * a ♦ 

ADDITIONS TO THE LIBRARY 

Agrioiilture, General and lUseellaneous 

Wataon, J. A . /Sf., and Afore, A, —^Agiiculture; The Science and 

Praotioe of British Farming. (728 pp.) [Second Edition.] 
Edinburgh and London : Oliver & Boyd, 1928, 15s. [6d (022) i 
63 (42).] 

Aah, E. C.-^Farming. (168 pp.<f39 pi.) London: Methuen, 
1928, 12s. 6d. [63 (022); 63 (42).] 

Stapledon, R» O ,—^A Tour in Australia and New Zealand : Grass 
Land and other Studies. (126 pb) Oxford University 

Press. London; Humphi^ Milford, 1928, 78. 6d. [63 (9) 
63(931); 68.33.] 
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ScieatiBc Papers of William Bateson. Editetl by R. <7. PunneU. 
Vol. L . (462 pp.+7 pi.) Vol. II. (603 pp.-f29 pi.) Cam- 
bridge University Press, 1928, 428. each vol. [69; 676.] 
FofonojJ^, Serge. —^The Conquest of Life. (201 pp. -}- 24 pi.) LoikIoii : 

Brentono’s, 1928, 16s. [612 ; 619.] 

Johns, H. J, —The Fertilizers and Foxing Stuffs Act, 1926, with 
Explanatory Notes. With a foreword by the Rt. Hon. the Lord 
Bleidialoe. (186 pp.) London : Buttorworth, and Shaw & Sons, 
1928, IDs. 6d. [343.53.] 

Waggaman, W. H., and Easterwood, H. W. —Phosphoric Acid, 
Phosphates and Phosphatic Fertilizers. (370 pp.) New York .* 
Chemical Catalog Co., 1927, $7.60. [64; 63.16; 63.1672.] 
Ernst, F, A. —^Fixation of Atmospheric Nitrogen. (164 pp.) 
[Industrial Chemical Monographs.] London : ('Chapman & Hall, 
1928, 128. 6d. [668.0.] 

Institut International d'Agriculture. —^Le Conti’Ole des Engrais 
dans le Monde. (123 pp.) Borneo, 1028, 15 liros. [343.63 ; 
63.16.] 

Emerson, F. V ,— Agricultural Geology. (377 pp.) (2nd Edition.) 
New York: John Wiley; London*. Chapman & Hall, 1928, 
16s. [65; 63.111.] 

Australian Council for Scientific and Industrial Research.- - 
Pamphlet No. 8: Methods for the Examinoiion of Soils. 
(62 pp.) Melbourne, 1928. [63.113.] 

Messent, G, J. W. —The Old Cottages and Fami-hoiisos of Norfolk. 

(246 pp.) Norwich : H. W. Himt, 1928, 10s. [333.32 ; 60.J 

Foster, W. A., and Carter, D. Q .—Farm Buildings. (368 ])p.) 
(2nd Edition.) New York : John Wiley ; London : ("hapman & 
Hall, 1928, 168. [69.] 

Martin, H. —^The Scientific Principles of Plant Protection. 
With a foreword by Sir A. D. Hall. (316 x>P ) London : 
Arnold & Co., 1928, 21 r. [63.29.] 

Empire Marketing Board. —E.M.B. 12. Ke}>ort on Insect In¬ 
festation of Dried Fruit, by J. G. Myers. (36 pj).) Lontlon : 
H.M. Stationeiy Office, 1928, Is. [63.27-41 ; 664.86.] 

Eynon, L., and Lane, J. H ,— Starch : Its Chemistry, Technology 
and Uses ; A Handbook for the Student, tlio Analyst, the 
Consultant and the Technologist concerned in tlio Manufacture 
and Application of Starch and Starch Products. (256 pp.) 
Cambridge : Heffer & Sons, 1928, 12s. 6d. [664.2.] 

Thomas, W. S. —Field Book of Common Gilled Mushrooms. 
(332 pp. + 16 pi.) New York an<l London f G. P. Putnam, 
1928,16s. [63.24; 63.518.] 

Empire Marketing Board. —E.M.B. 11. Viticultural Kesearcli ,* 
Memorandum by D, Akenhead. (70 i>p.) London: II.M. 
Stationery Office, 1928, Is. [63.46.] 

British Electrical Development Association.SiOiixo Suggostioiis 
as to How Electricity can Help the Farmer. Paper by W. Riggs 
presented at E.D.A. Conference held at Royal Show, July, 1928. 
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